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JOINT POLICY ADVISORY COMMITTEE ON TRANSPORTATION
Thursday, July 14, 2005
7:30 A.M.
Council Chambers, Metro Regional Center
CALL TO ORDER AND DECLARATION OF A QUORUM
INTRODUCTIONS
CITIZEN COMMUNICATIONS
LEGISLATIVE UPDATE
End of Session Report
TEA-21 Reauthorization Update
CONSENT AGENDA
* Consideration of JPACT Minutes for June 9, 2005
7:45 DISCUSSION ITEMS
* 2040 Modal Targets Project — Final Recommendations -
INFORMATION
* Metro comments on recent Transportation Planning Rule
amendments - JPACT APPROVAL REQUESTED
* Comments to ODOT on State Transportation Improvement
Program (STIP) Update - JPACT APPROVAL REQUESTED
* ODOT's Workforce Diversity Plan - INFORMATION
* Next Priority Corridor Study - INFORMATION
8:55 OTHER COMMITTEE BUSINESS
9:00 ADJOURN
Rex Burkholder, Chair
Rex Burkholder, Chair
Randy Tucker (Metro)
Rex Burkholder, Chair
Matt Hastie (Cogan Owens Cogan)
Kim Ellis (Metro)
Tom Kloster (Metro)
Ted Leybold (Metro)
Kate Deane (ODOT)
Richard Brandman (Metro)
Bridget Wieghart (Metro)
Rex Burkholder, Chair
Rex Burkholder, Chair
* Material available electronically.
** Material to be emailed at a later date.
# Material provided at meeting.
All material will be available at the meeting.
Please call 503-797-1916 for a paper copy
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Sign up to testify — Completely fill out a testimony card, which is found on the reverse of these instructions. At the beginning of the
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Presenting oral testimony — When called to testify, first submit to the clerk of the council or council staff member stationed by the
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committee meeting, address the Council committee members by stating "Chair (enter last name) and members of the committee." Be sure
to speak clearly and directly into the microphone.
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STAFF
Scott Adams (Intern) Jessica Martin Robin McArthur Kathryn Schutte
Mark Turpel
I. CALL TO ORDER. DECLARATION OF A QUORUM, INTRODUCTIONS AND
WELCOME OF NEW MEMBERS
Chair Rex Burkholder called the meeting to order and declared a quorum at 7:33 a.m.
II. CITIZEN COMMUNICATIONS TO JPACT ON NON-AGENDA ITEMS
Ms. Sharon Nasset, 4772 N Lombard, Portland, appeared before the committee and distributed a
handout (included as part of this meeting record), which illustrates how a proposed arterial would
attract traffic off 1-5 to a new Bi-State Industrial Corridor. Ms. Nasset directed the committee's
attention to a quote (printed in her handout) from Mr. Don Wagner concerning the Interstate Bridge
1-5 Columbia River Crossing, (shown below)
"Both of the bridges are structurally sufficient and meet all of the requirements. There were several
elements to recommendations that include moving forward with enhancement projects, capacity
addition projects on 1-5 both north and south of the bridge. The best that can be done on the 1-5
corridor is to remove the bottlenecks. In order to allow for traffic free flow it would require that
additional lanes be added. There is physically no room for additional lanes in the corridor. "
Don Wagner, administrator, Southwest Region, WSDOT Presentation 10/20&21/2004, Washington
Transportation Commission.
III. UPDATES
Legislative Update
Chair Burkholder provided the committee with final versions of two letters (included as part of this
meeting record) sent from JPACT to the Legislature on May 18th. One letter shows support for and
makes recommendations on SB 71 (ConnectOregon). The other letter urges the Legislature to focus
on the interim on developing a long-term transportation funding agenda. It also expresses support for
HB 3415, which would dedicate any unneeded OTLA III bridge repair money to projects of statewide
significance and freight projects.
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Ms. Olivia Tucker stated that SB 71 has been in the joint Ways and Means committee but has moved
to the Senate Budget Committee and she expects it to be approved some time next week.
JPACT Finance Update
Chair Burkholder updated the committee on the activities of the JPACT Finance committee. The
JPACT Finance committee met two weeks ago and hosted guest speaker Washington State
Representative Deb Wallace. Representative Wallace spoke to the committee on the efforts involved
in passing State Bill 6103. SB 6103 will raise $8.5billion over 16 years, with a 9 Vi cent gas tax
increase phased in over 4 years. This landmark measure is the largest transportation funding measure
in Washington state's history. Representative Wallace acknowledged several key elements that lead
to successfully passing SB 6103, which included the importance of creating the "right" project list
(with projects statewide), active support from the business community, the importance of having a
legislative champion and media coverage.
Chair Burkholder announced that the June 23rd JPACT Finance Committee meeting is canceled.
IV. CONSENT AGENDA
Minutes
ACTION TAKEN: Mayor Rob Drake moved to approve the meeting minutes for April 14th and May
12th minutes as presented. Hearing no objections, the motion unanimously passed.
V. COMMUNICATIONS FROM THE CHAIR
Bi-State Committee Report
Chair Burkholder updated the committee on the activities of the Bi-State committee. He noted that
the Southwest Washington Regional Transportation Council voted against continuing the HOV lane
pilot project on Interstate 5 between 99th Street and Mill Plain in southwest Washington.
VI. DISCUSSION ITEMS
Metro Centers and Corridors Project
Due to time constraints, Chair Burkholder announced that information on the Metro Centers and
Corridors project would be presented at the next JPACT meeting on Thursday July 14, 2005.
State Transportation Improvement Program Update
Ms. Lainie Smith provided a draft 2008-2011 STIP Project Criteria (included as part of this meeting
record). She noted that the criteria are not substantially rewritten from the adopted 2006-2009
version, and briefly reviewed the proposed changes.
Mr. Bill Kennemer voiced his concerns that priority will be given to projects that leverage other
funds, as most local governments are very short of and or out of funds, with no new funding sources
expected. Ms. Smith clarified that projects will be given priority that not only leverage other funds
but provide public benefits as well. She directed the committee's attention to page 10 of her handout,
which lists some examples of funding leverage and public benefits.
Regional Framework Plan Update
Due to time constraints, Chair Burkholder announced that information on and discussion of the
updated Regional Framework Plan would be postponed until the next JPACT meeting on Thursday
July 14, 2005.
6.9.05 JPACT Minutes
- 3 -
VII. RESOLUTIONS / ORDINANCES
Resolution No. 05-3589, FOR THE PURPOSE OF AMENDING THE REGIONAL
TRANSPORTATION PLAN TO MOVE THE 1-205 NORTHBOUND ON-RAMP/AIRPORT
WAY INTERCHANGE IMPROVEMENT FROM THE ILLUSTRATIVE LIST TO THE
FINANCIALLY CONSTRAINED LIST
Ms. Robin McCaffrey appeared before the committee to report on Resolution No. 05-3589 which
would include the 1-205 Northbound On-Ramp/Airport Way improvement in the Regional
Transportation Plan Illustrative List in the Financially Constrained System for the 2010-2015 time
frame to allow development to begin immediately in Cascade Station, to continue development in
Portland International Center, and to improve mobility in the vicinity of Portland International
Airport.
ACTION TAKEN: Councilor Brian Newman moved and Ms. Lynn Peterson seconded the motion to
approve Resolution No. 05-3589. The motion unanimously passed.
Resolution No. 05-3588, FOR THE PURPOSE OF MAKING RECOMMENDATIONS TO
THE OREGON TRANSPORTATION COMMISSION AND TO THE WASHINGTON
STATE TRANSPORTATION COMMISSION CONCERNING HIGH OCCUPANCY
VEHICLE LANES ON INTERSTATE 5 IN THE VICINITY OF THE COLUMBIA RIVER
Mr. Mark Turpel appeared before the committee to report on Resolution No. 05-3588, which would
recommend to the Oregon Department of Transportation and the Oregon Transportation Commission
that the 1-5 Delta Park to Lombard Project include an HOV lane and that ODOT work collaboratively
with the Washington Sate Department of Transportation on examining whether a managed lane
might be superior to even an HOV lane.
Mr. Wagner requested that the title omit the word commission. After discussion, the committee
agreed to change the language in Resolve #2, to request that WSDOT continue to work
collaboratively with the State of Oregon on the functioning of the 1-5 corridor from 134th Street,
rather than from 99th Street as previously noted.
ACTION TAKEN: Mr. Royce Pollard moved and Mayor Drake seconded the motion to approve
Resolution No. 05-3588 as amended. The motion passed, with Mr. Wagner abstaining from the vote.
VIII. SPECIAL PRESENTATION
Mr. Jaime Lerner, Former Mayor of Curitiba, Brazil
The Joint Policy Advisory Committee on Transportation was pleased to host guest speaker, Mr.
Jaime Lerner, the former mayor of Curitiba, Brazil (1971-75, 1979-83 and 1989-92), and former
governor of the state of Parana. He turned the city into a paradigm of city planning, and not only for
developing countries. He created an infrastructure in Curitiba that kept the city from bursting out of
its seams despite its rapid growth. His bus tickets, which were also lottery tickets, have become
internationally renowned.
In 1964, the French government granted Mr. Lerner a fellowship to study at the Centre Scientifique
et Technique du Batiment, in Paris. After his studies, he worked at the Department of Urbanism, in
Toulouse, and at George Candilis' studio for a short period of time. Back to Curitiba, Lerner designed
some buildings such as the Condominio Mateus Leme (1964) and the Loureiro Fernandes School
(1966).
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In 1965, he was responsible for setting up and defining the structure of the Research and Urban
Planning Institute of Curitiba (IPPUC). At the same time, he was involved with Curitiba's Master
Plan to guide the City's physical, economic and cultural transformation.
As Mayor of Curitiba for three terms, Mr. Lerner consolidated the City's basic urban transformations
and implemented an Integrated Mass Transport System during his first term. Afterwards, in addition
to the leading-edge urban planning initiatives, he intensified an encompassing program that resulted
in social and environmental advances.
He was elected Governor of Parana State, in 1994, and re-elected in 1998. Mr. Lerner has promoted
the greatest economic and social transformation of all of Parana's history. The State of Parana has
been able to consolidate its position as the country's new industrial hub thanks to a series of policies
geared toward attracting productive investments, with the support of Curitiba's successful experience.
As a UN urban planning consultant, he has been involved with planning designs, mass transportation
programs and urban projects in several cities of Brazil, Latin America and Asia. Mr. Lerner has been
awarded very important national and international prizes including the United Nations Environmental
Award, granted by the United Nations Environmental Program (UNEP), New York, (1990); the
Child and Peace Award from UNICEF, related to the following programs: "From the Streets to
School", "Protecting Life", and "the Teacher's University" (1996); the "Thomas Jefferson Medal"
from the University of Virginia, USA (1997) and the "Prince Claus Fund Award", Netherlands
(2000).
IX. ADJOURN
There being no further business, Chair Rex Burkholder adjourned the meeting at 9:05 a.m. and
invited committee members and guests to join in a more detailed discussion with Mr. Lerner
regarding high capacity transit, specifically as it relates to issues, problems and opportunities in the
Portland metropolitan region.
Respectfully submitted,
Jessica Martin
Recording Secretary
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Final Report
METRO
PEOPLE PLACES
OPEN SPACES
July, 2005
P R E P A R E D B Y
COGAN
OWENS
COGAN
David Evans
Associates
ACKNOWLEDGMENTS
Project Management and Research Team
Kim Ellis, Project Manager, Metro
John Mermin, Metro
Matt Hastie, Cogan Owens Cogan, Consultant Team Leader
Mia Birk, Alta Planning + Design
Steve Faust, Cogan Owens Cogan
Arif Khan, Alta Planning + Design
Scott Richman, David Evans and Associates, Peer Review and Contract Management
Ross Kevlin, TGM Grant Manager, ODOT
Project Oversight Committee
Bill Barber, Regional Travel Options Program, Metro
Bob Cortright, DLCD
Tom Kloster, Metro
Margaret Middleton, City of Beaverton
Ron Skidmore, Clackamas County
TPAC Workshop Participants
Ed Abrahamson, Multnomah County Jeanne Harrison, Portland Office of
Lenny Anderson, Swan Island Transportation Transportation
Management Association (TMA) Christine Heycke, SMART/City of
Andy Back, Washington County Wilsonville
Scott Bricker, Bicycle Transportation Alliance Nancy Kraushaar, Oregon City
(BTA) Jen Massa, SMART/City of Wilsonville
Blair Crumpacker, Washington County Mike McKillip, City of Tualatin
Danielle Cowan, City of Wilsonville Margaret Middleton, City of Beaverton
Marianne Fitzgerald, DEQ Ron Papsdorf, City of Gresham
Mark Garrity, WSDOT - Southwest Region Jessica Roberts, BTA
Kathryn Harrington, Citizen, Washington Phil Selinger, TriMet
County Ro n Skidmore, Clackamas County
John Wiebke, City of Hillsboro
This project is partially funded by a grant from the Transportation and Growth Management (TGM)
Program, a joint program of the Oregon Department of Transportation (ODOT) and the Oregon
Department of Land Conservation and Development (DLCD). This TGM grant is financed in part
by federal Transportation Equity Act for the 21st Century (TEA-21), local government and the State
of Oregon funds.
The contents of this document do not necessarily reflect views or policies of the State of Oregon.
Table of Contents
Executive Summary 2
Background and Methodology 2
Organization of the Report 3
Overall Findings and Conclusions 3
Summary Recommendations 11
Chapter 1. Objectives and Methodology 17
Project Objectives 17
Methodology 20
Chapter 2. Existing Requirements and Current Efforts 22
Metro and Other Requirements to Reduce SOV Trips 22
Metro Implementation Monitoring 25
Summary of Findings for Local Jurisdiction Efforts 26
Conclusions 28
Chapter 3. Strategies and Tools for Future Implementation 30
Strategies Researched 30
Research and Project Process 33
Summary of Key Findings, Observations and Conclusions 34
Recommended Regional Requirements and Implementation 38
Section 1. Existing Minimum Regional Requirements 38
Section 2. Additional Minimum Regional Requirements 42
Section 3. Other Possible Strategies to Achieve Modal Targets 51
Section 4. Additional recommendations for implementation, measurement and monitoring
67
Section 5. Possible RTP amendments needed to implement project recommendations 68
Chapter 4. Next Steps 70
Appendix A. Detailed Report of Jurisdictional Compliance 71
Appendix B. Bibliography 91
Appendix C. Pedestrian and Bicycle Count Methodology 98
Appendix D. Transportation Policy Advisory Committee (TPAC) Workshop Summaries 103
Appendix E. Detailed Review of Strategies 110
Julv. 2005
Metro 2040 Modal Targets Study
Executive Summary
Background and Methodology
Metro's Regional Transportation Plan (RTP) is the blueprint that guides investment in the Portland
metropolitan region's transportation system for all forms of travel — motor vehicle, transit, bike,
pedestrian and freight. The 20-year plan, last updated in 2004, includes 2040 modal targets and
specific actions to reduce the number of drive-alone trips as part of the region's strategy to support
the 2040 Growth Concept, provide travel options, reduce vehicle emissions, decrease congestion
and increase capacity for freight movement. A basic construct of the 2040 Growth Concept is to
reduce the region's reliance on the automobile by focusing growth in centers and along major
transportation corridors. It relies on a balanced transportation system that accommodates walking,
bicycling, driving, transit and national and international goods movement. The RTP includes
policies and projects to expand travel choices throughout the region, and encourage transit, walking,
bicycling and carpooling.
The RTP identifies 2040 Non-Single Occupancy Vehicle (Non-SOV) Targets in place of and
consistent with the Oregon Transportation Planning Rule (TPR) requirement to reduce vehicle miles
of travel (VMT) per capita. The mode share targets are intended to be goals for cities and counties
to work toward as they implement the 2040 Growth Concept and RTP at the local level. As
required by the RTP and the TPR, jurisdictions within the Metro region must adopt policies and
actions that encourage a shift towards non-SOV modes (Section 6.47 of the RTP). The TPR also
requires Metro and other Metropolitan Planning Organizations to evaluate the effectiveness of these
measures.
The ultimate goal of this project is to help Metro set realistic and defensible procedures and
strategies for implementation by local jurisdictions in complying with RTP targets to reduce drive-
alone trips in the region. With this goal as their focus, Metro staff, with the assistance of a
consulting team led by Cogan Owens Cogan and Alta Planning + Design, undertook the following
three major activities:
• Summarized existing Metro non-SOV mode share targets and related requirements, current
efforts of a sample of local jurisdictions to meet these requirements, and ways in which these
efforts are being measured and evaluated.
• Conducted and summarized the results of a comprehensive literature review of the effectiveness
of strategies employed by various entities that are required or recommended by Metro to meet
non-SOV mode share targets.
• Identified recommendations for future RTP requirements including minimum and supplemental
requirements to meet modal targets, as well as best practices for implementation, procedures to
measure effectiveness and processes to monitor compliance.
During each of these steps, a Project Oversight Committee and members of Metro's Transportation
Policy Advisory Committee (TPAC) reviewed and commented on draft work products and provided
guidance for subsequent tasks. The methodology for these tasks is described in more detail in
subsequent sections of this report.
Executive Summary
Organization of the Report
The remainder of this report is organized as follows:
• Chapter 1 — Introduction. This chapter provides a more detailed description of project
objectives and methodology.
• Chapter 2 — Existing Requirements. This chapter summarizes existing Metro requirements
for meeting modal targets, use of the Metro travel model to measure projected impacts on mode
share, and methods by which selected jurisdictions in the region are helping meet the targets.
• Chapter 3 — Strategies and Tools for Implementation. This chapter describes strategies
recommended to meet modal targets, including:
a How they work
D Their relative effectiveness in shifting mode share
a Best practices for implementation
D Procedures for measuring success and monitoring
implementation
This chapter also identifies additional recommendations to
help achieve modal targets and test effectiveness of specific
strategies, as well as specific potential changes to the RTP.
• Chapter 4 - Next Steps. This chapter identifies how
Metro expects to use the results of this report in die process of updating and implementing the
RTP.
• Appendices. These provide more detailed information about Metro requirements, local
implementation, research results, and summaries of advisory group meetings conducted during
this project.
Summary of Findings and Conclusions
Following is summary of findings and conclusions that resulted from this project. They are
described in more detail in Chapters 2 and 3.
Current Efforts to Achieve Modal Targets and to Measure Progress
Toward Targets
Currently, the RTP requires local jurisdictions to implement the following strategies to help achieve
modal targets:
1. Adopt 2040 modal targets in local Transportation System Plan (TSP) policies
2. Adopt street connectivity plans and implementing ordinances
3. Adopt maximum parking ratios to implement the parking requirements of Title 2 of the Urban
Growth Management Functional Plan
4. Form and support transportation management associations (TMAs) where appropriate
5. Adopt farelcss area transit policies in regional centers
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6. Adopt transit strategies, including planning for adequate transit facilities and service; pedestrian
facility planning and infrastructure that support transit use; location and design of buildings in
transit zones that encourage transit use; and adoption of a transit system map, consistent with
Metro requirements.
In addition to the six approaches listed above, the RTP identifies a variety of other tools related to
land use, transit, bicycling, walking, parking, and employer-based strategies that may be considered
or implemented by local jurisdictions. These are described in more detail in Chapters 2 and 3 of this
report. In addition to Metro's requirements, the Oregon Department of Environmental Quality
(DEQ) requires local companies and agencies having more than 50 employees to implement
Employee Commute Options (ECO) programs to reduce drive-alone commute trips. While many
of the jurisdictions provide some technical support to help companies comply with the ECO rule,
TMAs and TriMet provide most of the support for employers' trip reduction programs through
Metro's Regional Travel Options (RTO) Program. Partner agencies include Metro, TriMet,
SMART, C-TRAN, Oregon DEQ, ODOT, Oregon Office of Energy, Port of Pordand, the cities of
Portland and Gresham, and Clackamas, Multnomah and Washington counties.
Metro evaluates local progress toward achieving the non-SOV modal targets through periodic
updates to the RTP. Metro also reviews local TSPs of the 25 cities and three counties within the
region using a checklist to ensure that RTP requirements are being met as they pertain to
preparation of TSPs.
Metro estimates die impact of strategies primarily through its regional travel model. Appendix 1.8
of the RTP: "Transportation Analysis Zone Assumptions for Parking Transit and Connectivity
Factors," identifies specific modeling assumptions by transportation analysis zone that are intended
to mirror the expected improvements and programs proposed in the RTP and their impact on mode
choice. The model provides relatively accurate and measurable mode share results from connectivity,
transit and parking strategies that are incorporated into the model. It is less accurate in assessing the
effect of pedestrian, bicycle, and ride-sharing strategies.
A survey of a sample of local jurisdictions in the region shows that most are making substantial
progress in implementing existing Metro requirements. Table 1 summarizes results of this survey.
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Table 1. Summary of Major Transportation Demand Management (TDM) Measures by
Jurisdiction
TDM Measure „ . , D ~ , ' , .„ i Oregon ClackamasPortland Beaverton Greshami wilsonvillei
 r , . ~i i City County
Modal Targets (RTP)
Parking Management and | _
Requirements (RTP) |
Support of TMAs (RTP) | •
Roadway Connectivity _
Requirements (RTP) j
Transit Pass Program in \ _
Regional Centers (RTP) |
Other Transit Strategies | •
Neighborhood-based Travel
Management
Development Incentives
•
•
Implementing 1
Bicycle/Pedestrian Facilities i
Carpool/ Match j •
„ , 1 CarshareOther i
support
0
•
•
•
O
•
o
o
• 1 •
j
1
• •
o { •
• 1 •
o | 0
• 1 •
• 1 •
• 1 ©
O i Shuttles
•
*
o
©
O
•
o
o
•
o
o
•
•
•
•
©
•
o
o
•
•
©
Sources of Data: City of Wilsonville TSP, Clackamas County TSP, Clackamas County Zoning Ordinance 1007.07,
Clackamas County Comprehensive Plan, City of Gresham TSP, City of Portland TSP, City of Portland Comprehensive
Plan, City of Beaverton TSP, City of Oregon City TSP, and telephone interviews with staff of respective jurisdictions.
Legend:
O Not in TSP or Codes
© In TSP
• In TSP or Codes and currently implementing
Although local jurisdictions are making progress in meeting Metro requirements for implementation,
relatively little has been done to evaluate the effectiveness of specific strategies at the local level, in
part because local evaluation is not required and can be costly and difficult, given limited local
resources. Of the six jurisdictions surveyed, only the City of Portland is actively measuring the
causal effects of a specific TDM initiative, using its TravelSmart™ program. The City of Portland
also has been tracking bicycle use over time in the central city and other areas, and analyzing the
correlation between bikeway facilities and bicycle demand, safety, and other factors. In addition,
TMAs and employers have been measuring progress towards mode shift targets through employee-
questionnaires as part of ECO-rule requirements.
During the past 10 years, the RTO program has focused on working with ECO employers to reduce
drive-alone commute trips. The program evaluates itself annually to better understand and respond
to changes in individual travel behavior. Included in the data are survey reports from each
employment site subject to ECO rules, plus sites surveyed voluntarily (those with 50 or fewer
employees). The program surveys employees about their travel behaviors to provide employers with
appropriate strategies for increasing non-SOV use. Initial surveys also help identify baseline
measures of mode share to be monitored over time. Additional annual surveys gauge the effects of
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programs and improvements and monitor progress towards the mode-shift goal for a particular
employment site. The annual reports also identify other strategies that, if implemented, may help
reduce drive-alone trips. Current data shows non-drive-alone trips to and from work increased from
26 percent in 1996 to 31 percent in 2003.1
More recent travel behavior research indicates that most trips are not work related. The RTO
program and subcommittee are taking a new direction to better address non-work-related trips
through a newly envisioned collaborative marketing program. New survey tools will be developed
that measure the impact of the RTO program marketing efforts on increased use of non-auto modes
of transportation. New evaluation techniques identified through this project and future RTO
program efforts also may help the region better measure progress toward achieving the RTP's
regional non-SOV modal targets.
Research on Effects of Strategies
For this project, the project team conducted a comprehensive literature review of studies that have
assessed the effectiveness of a variety of transportation demand management (TDM) measures. For
the purpose of this study, TDM measures include all strategies that are being implemented to reduce
SOV use and/or encourage non-SOV use. These include measures currently required of local
jurisdictions in the Metro region or identified as other possible strategies for consideration, such as
transit, bike, and pedestrian infrastructure improvements, land use strategies, pricing and
encouragement programs. A primary goal of this research was to identify existing research results
that show direct and measurable correlations between implementation of specific strategies and
effects on mode share. As noted below, this goal proved to be somewhat elusive. However, the
research still yielded useful results. Summary observations include:
• It is very difficult to quantity the direct effect of any individual strategy on mode share; few
studies have isolated and attributed changes in mode share to specific tools. Availability of
quantitative measures of effectiveness varied significantly by strategy.
• Although a limited number of studies document quantitative relationships of cause and effect, a
significant amount of research shows that the strategies required or recommended by Metro to
reduce SOV mode share are effective in varying degrees.
• Individual strategies are generally more effective when used in combination with a variety of
strategies.
• Different strategies have various levels of effectiveness in different parts of the region. Factors
such as density of development (both residential and employment density), access to transit,
level of connectivity, proximity to major employment centers, and other conditions affect
potential effectiveness.
• The effectiveness of strategies, particularly in newly developed or developing areas, needs to be
measured over a long period of time. Continued monitoring and measurement, including
through use of Metro's regional travel model, is essential to gauge long-term effectiveness.
" The most effective strategies included parking pricing, transportation-efficient development and
area-wide application of peak-period or mileage-based pricing strategies. A variety of other
strategies also have documented impacts on mode share.
2003 Regional Travel Options Program Rvaluation Report, page 6.
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• Data collection is critical to monitoring the effectiveness of strategies (and measuring their
success).
Table 2 summarizes the results of our research, as well as potential applicability in the Portland
region and ease of implementation by local jurisdictions or others. Assessments of applicability are
relative in comparison to other potential strategies. More detailed information is found in Chapter 3
and Appendix E.
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Table 2. Summary of Literature Review Research
Regional Applicability
Strategy
Land Use
Connectivity
Transportation-Efficient
Development
O
•
•
•
•
•
•
• •
y
y
y 1%-2%VMT
15%-24%SOV
12
Parking
Parking Pricing
Parking Supply and
Management
Timed Parking
•
•
•
•
•
•
•
•
o
•
•
•
•
•/
y
y
y 2.5% - 5% SOV
1220% SOV
5% - 35% SOV 1
28% RDI 1 ;
40% - 50% PKD
Fare Free Area
Fareless Area • • • •/ 2% - 3% SOV
Transit
Bus Service
Improvements
Demand Responsive /
ADA Service
High Capacity Transit
Service
HOV Lane
Park-and-Ride/ Carpool
Lots
Pricing and Fares
Site Design /
Accessibility
o
•
•
•
•
•
•
•
•
o
•
•
o
o
•
•
o
•
w
w
•
•
•
•
o
•
y
y
y
y
y
y
y
y
y
y
y
y
4% - 30% RDI
40% wheelchair
RDI
20% - 72% of
new riders
shifted mode
from auto;
92% RDI over
previous bus
route
Reduce vehicle
trips 4% - 30%
40% - 60% SOV
2
18% SOV;
12%-59%
mode shift from
auto
2% to 4.75%
SOV1 2
Transportation Management and Employer-Based Strategies
Alternate Work
Schedule and
Telecommute
Carshare
Guaranteed Ride Home o
•
•
•
o
•
o
• •
•
•
y y y
y
Auto commute
reduced 7% -
10% 9
47% VMT 10
N/A
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Strategy
Regional Applicability
Rideshare
Shuttle Service
Marketing and
Promotion
O
..
w
•
•
o
• •
•
•
Represents 2% -
7% of commute
trips
N/A
21%RDI
Bicycle and Pedestrian
Bikeway Improvements
Elimination of Auto
Access
Encouragement,
Promotional and
Individualized Marketing
Programs
End-of-Trip Facilities
Free Bike and "Smart
Bike" Programs
Pedestrian
Improvements7
Safe Routes to School
Traffic Calming
~
•
•
o
-
•
o
o
~
•
•
o
-
•
o
•
-
•
•
•
-
o
o
•
-
•
-
•
•
-
•
•
-
•
• /
• /
• /
- /
</
• /
• /
> /
s
•/
</
• /
1-4%S0V;
100-150%
Bike RDI13
N/A
6% SOV;
12%VMT
77% SOV ^
N/A
N/A
13% SOV11
5% - 54%
Ped/Bike RDI
Pricing
Congestion Pricing
Vehicle Miles Traveled
Tax
Vehicle Miles Traveled
Insurance
•
o
o
•
o
•
•
o
o
•
o o
w
- - -
• /
-
15%-30%
transit RDI;
1%-3%SOV;
28% - 30%
transit shift3
13%VMT5
13%VMT6
Evidence of Mode Share Impact
- = No evidence
• = Direct evidence of impact on SOV
use or mode share
w = Anecdotal relationship, including
quantitative evidence of change in
VMT
O = Indirect relationship based on
anecdotal evidence
Examples and
—
Availability
O = No
Implementation and
Applicability
• = High (easy to
implement or very
applicable)
w = Moderate
O = Low (difficult to
implement or relatively
un-applicable)
Modal Share Impact
SOV = Single occupancy
vehicle trips
VMT - Vehicle miles traveled
RDI = Ridership increase
PKD = Parking demand
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Table 2: Notes
1. Applies to commuting trips only.
2. Applies only to percentage of people using park-and-ride lots who switched from SOV to carpool or transit use.
3. Some figures apply only to users of priced facilities.
4. Applies only to percentage of people using BikeCentral who switched from SOV to bicycle commute.
5. Extrapolated from modeling results.
6. Extrapolated from modeling results; applies only to mileage-based insurance policy-holders.
7. See connectivity for related effects, including quantitative measure of impacts.
8. Some studies used apply only to those surveyed who drove to work before they lived near transit.
9. Estimates based on modeling.
10. Applies only to participants in carsharing program.
11. Applies to participants in Safe Routes To School program.
12. Extrapolated from a study of this strategy's effects on SOV commute trips and assumes that commute trips make
up 25% of all trips.
13. Studies reviewed for this effort indicate this range of impact. However, impacts can be even more significant over
time. For example, bicycle ndership on some facilities in the Portland area has increased from about 200 to several
thousand riders a day, an increase of several thousand percent.
Implications for Application in This Region
Many of the strategies researched for this project already are required by the RTP or the TPR and
are being implemented to varying degrees in this region. They have been successful in increasing the
share of bicycling, walking, transit and other non-SOV trips and include:
• Connectivity plans for new residential and mixed-use areas are required by local jurisdictions and
implemented throughout the region.
• Fareless transit service areas have been implemented downtown extended to Lloyd District in
Portland, and in Wilsonville. Fareless areas could be implemented in other regional centers in
the future in coordination with transit service providers. Requirements related to this strategy
are expected to be revisited as part of the RTP update.
• Transit-oriented design is required and implemented by local jurisdictions in specific areas. It is
applicable throughout the region and most effective in denser residential, employment or mixed-
use areas, including town and regional centers
and transit corridors.
• Transportation-efficient development (i.e.,
higher density and mixed use development with
access to frequent transit service and bike and
pedestrian facilities and with opportunities for
short pedestrian and bicycle trips to near by
destinations) is applied through housing and
employment targets for regional and town
centers and corridors in the region. This
strategy is most applicable in these denser areas
of the region.
Parking maximum ratios are required through Title 2 of Metro's functional plan and have been
implemented by most jurisdictions in the region. They are implemented throughout each
jurisdiction.
Formation and support for TMAs currently is required for all jurisdictions in the region. To
date, they have been implemented in Portland, Troutdale, Gresham, Clackamas and
northwestern Washington County through the Westside Transportation Alliance. They are most
10 July, 2005
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applicable and effective in major employment centers with good access to transit, bicycle and
pedestrian facilities. Requirements related to this strategy are expected to be revisited as part of
the RTP update.
Other strategies that could be required and/or implemented by local jurisdictions through
requirements in the RTP have varying applicability throughout the region, including the following:
• More aggressive parking pricing and management policies are recommended for future
consideration but are likely to be effective only in areas without free or unmanaged on or off-
street parking alternatives.
• Though not required by the RTP, bicycle and pedestrian improvements are mandated by state
and federal requirements for specific facilities and are being implemented by local jurisdictions
throughout the region. They are applicable in all areas of a given jurisdiction but likely to be
most effective along major travel routes and easiest to implement in newly developing areas or
as part of major transportation system improvements. Pedestrian improvements in particular are
likely to be most effective in areas with the potential for high pedestrian use and to provide
access to transit facilities.
• A variety of other bicycle-oriented strategies (end of trip facilities, promotional programs, etc.)
can be implemented throughout the region but will have the greatest impact in major
employment areas, including downtown Portland and regional and town centers.
• Frequent, comprehensive transit service is being implemented and is applicable throughout the
region. Higher frequency service and certain types of facilities (e.g., light rail transit) require a
certain level of residential or employment density to be cost-effective and successful.
• Notwithstanding successful local examples in the City of Portland, TravelSmart™ programs are
expected to be best applied at the regional level, because of the cost and staffing resources
associated with this individualized marketing approach. Data collection is also a critical
component of this program.
• Pricing strategies, including peak period pricing and mileage-based insurance or fees can be
implemented primarily by regional or state governments or the private sector. Facility-based
pricing may be implemented by Metro and ODOT, with the cooperation of local governments
on major highway facilities. Area-wide pricing is unlikely to be implemented in the foreseeable
future.
Summary Recommendations
Following are recommendations for strategies to achieve modal targets, as well as procedures to
measure their success and local jurisdiction and Metro compliance in meeting requirements.
Suggested amendments to the RTP also are briefly summarized. These recommendations are
described in more detail in Chapter 3.
Minimum and Other Requirements
The following existing minimum requirements are recommended for ongoing implementation
and monitoring:
• Modal targets adopted in local TSPs
July, 2005 11
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• Connectivity planning requirements
• Transit-oriented design requirements
• Maximum parking ratios
Two existing minimum requirements - formation of and support for TMAs and adoption of fareless
areas — are recommended to be revisited and possibly eliminated as minimum requirements for all
jurisdictions as part of the upcoming RTP update process. These two strategies would continue to
be encouraged where feasible and where they are likely to be effective.
The following additional minimum requirements are recommended to be considered as part of a
safe-harbor approach (i.e., acceptable, minimum set of strategies) for local jurisdictions during the
next RTP update process.
• Continue to require transportation-efficient development through efforts to meet density and
other land use targets in centers and corridors as part of compliance with Metro Functional Plan
and related requirements. This type of development includes higher density and mixed use
development with access to frequent transit service and bike and pedestrian facilities and with
opportunities for short pedestrian and bicycle trips to near by destinations. Local jurisdictions
and the region as a whole would be given credit for these efforts as part of the modal targets
monitoring process.
• Construct bicycle and pedestrian improvements as required by state and federal regulations,
and consistent with local TSPs and regional guidelines. Local governments and Metro should
prioritize improvements that enhance connectivity of the bicycle and pedestrian system and
access to transit.
• Continued provision of frequent and comprehensive transit service by TriMet and other
transit agencies. Local jurisdictions and the region as a whole would be given credit for these
efforts as part of the modal targets monitoring process.
• Support and encourage efforts to implement employer-based TDM strategies.
• Encourage of efforts to eliminate employer-subsidized parking and/or support for parking
cash-out, preferred HOV-parking or other parking pricing strategies. This strategy ultimately
would be implemented primarily by the private sector. However, local governments would be
required to encourage such practices and consider them in parking management and design
regulation efforts. Local governments also could be required or encouraged to consider use of
these strategies for their own employees.
• Support and coordinate Safe Routes to School programs and projects. Local jurisdictions and
Metro should support and help coordinate these efforts by seeking and procuring project
funding from federal, state and local sources, and providing technical assistance.
A variety of additional strategies are recommended for consideration by local jurisdictions, advocacy
groups and private employers, including the following:
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1 STRATEGY
Parking
' Additional parking management and supply strategies
Transit
• Bus service improvements
• High capacity transit (Light rail, streetcar and bus rapid
transit)
• Demand responsive / ADA service
• Marketing and Promotion, including individualized
marketing (e.g., TravelSmart™)
• Park-and-ride and carpool lots
Transportation Management and Employer-Based
Strategies
• Alternate Work Schedule and Telecommute
• Carshare
• Guaranteed Ride Home
• HOV Lane ..
• Rideshare
• Shuttle Service
• Marketing and Promotion, including individualized
marketing (e.g., TravelSmart™)
Bicycles and Pedestrians
• Encouragement, Promotional and Individualized
Marketing Programs (e.g. TravelSmart™)
• End-of-Trip Facilities
• Free Bike and "Smart Bike" Programs
• Traffic Calming
Pricing
• Peak period pricing - lane or facility-based pricing
• Mileage-based insurance
• Mileage-based fees
• Gas tax increase
PRIMARY
IMPLEMENTATION
ENTITY
Local Jurisdictions
Transit Agencies,
SMART, Metro
Transit Agencies,
Metro, Local
jurisdictions
TriMet, Metro
Transit Agencies
Transit Agencies,
ODOT
Employers
Employers
Employers
ODOT
Employers
Employers
Metro, TMAs
Metro Advocacy
Groups
Employers, Local
Jurisdictions
Employers,
Advocacy Groups
Local Jurisdictions
Metro, ODOT
Private Sector, State
Legislature
ODOT, Legislature
ODOT, Legislature
SUPPORTING 1
IMPLEMENTATION 1
ENTITY |
Private Sector,
Metro
Local Jurisdictions
Local Jurisdictions
Employers
Local Jurisdictions,
Employers
Local Jurisdictions
TMAs, Metro
TMAs, Metro
TMAs, Metro
Metro, Local
Jurisdictions
TMAs, Metro
TMAs, Metro
Local Jurisdictions,
Employers
Local Jurisdictions,
Employers,
Metro, Transit
Agencies
Local Jurisdictions
Advocacy Groups
Advocacy Groups
Advocacy Groups
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Note: HOVlane is located in Transportation Management and Employer-Based strategies for lack of an appropriate
category.
More detailed information about implementation of these strategies is included in Chapter 3.
Measuring Success
A primary recommendation of this study is for Metro to take the lead monitoring the region's
progress in meeting modal targets both regionally and in specific portions of the region (e.g., centers
and corridors). Processes for measuring success include the following:
• Continue to use the regional travel model to assess current and projected future progress in
achieving modal targets. Assumptions about the impact of specific strategies should be refined
based on the results of this study.
• Use the upcoming revised travel behavior survey as an opportunity to gather additional
information about the potential effects of strategies to achieve modal targets. Use the results of
the survey to further update the model. Possible additional survey questions are listed in
Chapter 3, Section 4.
• Work with local jurisdictions to create and maintain a region-
wide database of bicycle (and pedestrian) user counts, provide
guidance on the methodologies, help organize or provide PSU
students or interns to carry out these counts, and track the
progress over time. The cost of data collection will be an
important factor in devising a system to create and maintain
this database.
• Compile, coordinate and help evaluate local surveys or data
related to the potential effectiveness of specific strategies as
described in Chapter 3 this report. Help identify and
catalogue transportation-related survey efforts undertaken in
the region by Metro, TriMet, local jurisdictions and others.
• Continue to evaluate the success of employer-based strategies
through the RTO program and in cooperation with
employers, TMAs and local jurisdictions.
In addition to Metro's efforts to evaluate success on a regional or sub-regional level, we recommend
that local jurisdictions, TriMet and others conduct surveys to assess the effectiveness of specific
strategies in increasing non-SOV mode share. Examples could include the following:
• Vehicle and non-vehicle ridership (transit, bicycle and pedestrian) counts in areas where bicycle,
pedestrian or transit improvements are implemented, both before and after completion.
• Surveys of residents or employees in areas served by improved facilities to assess impacts on
travel behavior. Local jurisdictions and others should seek opportunities to use grant funding,
interns and other low-cost techniques to gather and evaluate this information.
• Evaluation of data currently being collected (e.g., park-and-ride lot origin-destination data and
ridership surveys) to assess the effectiveness of given strategies on mode share or VMT, where
feasible.
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These recommendations are discussed in more detail in relationship to individual strategies in
Chapter 3.
Monitoring Compliance
A variety of procedures are recommended to monitor compliance with existing and new Metro
requirements, including the following:
• Continue to review local TSPs using a refined checklist to ensure compliance with requirements
for updating those plans.
• Continue to review comprehensive plans and development codes for compliance with
Functional Plan requirements, including density and other land use and development targets for
regional centers and corridors.
• Use the bicycle and pedestrian database described in the previous section to monitor progress in
planning for and constructing bicycle and pedestrian improvements, and require each local
jurisdiction to produce and regularly update bike/ped progress report outlining the effects to
intersection nodes.
• Review annual reports prepared by the RTO program and DEQ related to ECO-rule
compliance to assess progress in meeting those program goals; incorporate applicable results of
these reports in RTP updates.
• Identify and track indicators related to transit system improvements, safe routes to school
projects, elimination of employer subsidized parking, bicycle/pedestrian improvements and
other strategies.
• Review and report on efforts by local jurisdictions and others to track progress in implementing
optional strategies to meet modal targets, including before and after surveys, bicycle, pedestrian
and other traffic counts, park-and-ride usage and related mode split data, and others (see
Chapter 3 for more detailed information).
Updating the RTP
The following types of Plan amendments are recommended for consideration in the upcoming RTP
update process.
• Amend Chapter 1 to add or refine policies related to suggested new minimum RTP
requirements.
• Revise descriptions of transportation elements in Chapter 1 to incorporate information in this
report related to park-and-ride lots, bicycle and pedestrian system, traffic calming, transportation
management and parking.
• Update modal requirements sections of Chapter 6 to incorporate the following
recommendations of this report:
^ Suggested changes to existing requirements for TMAs and Fareless Areas (pending a
discussion of these elements during the RTP update process).
y Potential new minimum mode share target requirements.
^ Expanded and rcorgani2ed description of secondary, optional strategies.
y New procedures for measuring impacts of required strategies on mode share.
y Proposed procedures for monitoring compliance with existing and new minimum strategics.
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^ Summary information from Appendices 1.8 and 2.2 related to the relationship between
modal targets and RTP modeling assumptions and which types of assumptions are included
in the model.
These amendments are described in more detail in Chapter 3.
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Chapter 1. Objectives, Background and
Methodology
Project Objectives
The overall objective of this project was to identify strategies and procedures to more effectively
meet modal targets, measure progress in achieving them, and monitor local government compliance
in doing so. Other goals included the following:
• Identify research documenting effectiveness of specific strategies in reducing single-occupancy
vehicle use or increasing use of other modes of travel, with an emphasis on quantitative
measures of mode shift or share.
• Assess the progress of local governments in meeting current requirements, including efforts to
measure effectiveness and/or monitor compliance.
• Consider implications of recommendations on local jurisdictions, including relative ease to
implement or monitor the effectiveness of recommended strategies.
• Describe the relative applicability of specific strategies to different areas within the Portland
region, with a focus on relative effectiveness in regional centers, town centers, corridors and
other areas.
• Involve local jurisdictions and other transportation interests in formulating and refining
conclusions and recommendations.
Background
Over the past decade, research and data indicate that the Portland region and other communities in
Oregon have made progress in reducing SOV mode share. Two sources of data provide evidence of
this — US Census data and data compiled by UrbanTrans for the Metro RTO program.
The US Census provides a glimpse into mode share trends though the Means of Transportation to
Work data collected during the decennial census. Commute characteristics are based on the results
of the long-form questionnaire distributed to roughly 1 in 6 households. While the Census provides
high-quality data that is useful for comparison of trends over time, there are three primary
limitations:
1) The commute data reflects work trips only. According to the National Household
Transportation Survey of 1995 (and other sources), commute trips account for roughly
20% of all trips.
2) The surveys ask about the primary means of commuting. This will often overlook
bicycling and walking trips, as these modes are often secondary means of transportation.
3) The surveys are collected in March and April. This is not a peak time for bicycling and
walking trips, especially in the Pacific Northwest.
Even with these limitations, the US Census data provides meaningful data for the purpose of
comparisons of mode share. In addition to comparisons over time, the Census data is useful for
comparing different cities, counties, or neighborhoods (the Census provides data down to the
Census Block Group level).
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Table 3 provides a summary of work-commute mode shift from 1990 to 2000 for Portland,
Beaverton, and a few other selected cities. As can be seen, drive-alone commuting decreased for
these Oregon cities. At the same time, transit use increased. However, most cities experienced a
decline in the number of pedestrian commute trips,
with the only exception being Beaverton. Also,
Pordand, Seatde, and San Francisco experienced
relatively high increases in bicycle mode share. These
three cities all invested in major bikeway
improvements during the 1990s.
One explanation for the decrease in pedestrian and
bicycle commuting in many places is that these cities
experienced expanded physical growth, making it
more conducive for driving. Another explanation is
that Pordand, San Francisco, and Seatde have experienced increases in bicycle ridership due to in-
migration of bicycle commuters, demographic changes in the population, and cultural shifts with
regards to the perception of bicycling. More detailed assessment of commute trends in a city can be
obtained through analysis of smaller geographic areas (i.e. Summarizing mode share by census tracts
or block groups).
Table 3: Mode Share Shift in Selected Cities, 1990 to 2000
Mode
Portland Beaverton
Percent Mode Shift
Salem Eugene Seattle San Francisco
Drove alone
Carpooled
Public transportation
Motorcycle
Bicycle
Walked
Other means
Worked at home
-2.1%
-7.7%
11.6%
-59.3%
53.9%
-6.9%
23.2%
28.6%
-5.6%
-2.6%
68.8%
-67.3%
-50.6%
32.9%
167.5%
12.5%
-0.9%
1.1%
27.4%
-70.3%
-23.0%
-14.9%
8.4%
37.0%
-3.2%
13.7%
42.5%
-53.2%
-4.4%
-10.9%
-1.4%
16.7%
-3.7%
-5.4%
10.8%
-20.0%
25.7%
1.7%
-18.8%
20.3%
5.2%
-6.1%
-7.1%
-20.5%
108.7%
-4.8%
-9.1%
22.2%
Source: US Census 1990, 2000, Summary File 3, Journey to Work, Ages 16 and over
Pordand Metro Rideshare's 2005 Market and Research Implementation Plan gathered baseline research
on commuter mode share for 16 employment focus areas identified in the 2040 RTP. Data for the
employment areas was available for 1996, 2000 and/or 2002. Table 4 shows how commute mode
share has changed in these areas from 1996 to 2000 to 2002. SOV mode share in the employment
areas has decreased between 1996 and 2002 by an average of more than 7%. At die same time,
transit mode share increased an average of 6% and carpool mode share increased by an average of
1%. Figure 1 illustrates the change in SOV commute mode share over time.
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Table 4: Portland Metro Employment Areas Commute Mode Share, 1996 - 2002
Employment Area Mode Share
Single-Occupancy Vehicle Transit Catpool
Downtown
Beaverton
Clackamas
Columbia Corridor
Gateway
Gresham
Hillsboro
Kruse Way
Lloyd District
Oregon City
Rivergate
SMART/Wilsonville
Swan Island
Troutdale
Tualatin
Washington Square
1996
54%
88%
83%
NA
87%
91%
90%
NA
56%
NA
NA
84%
86%
NA
88%
82%
2000
53%
76%
80%
84%
NA
79%
79%
69%
71%
77%
80%
75%
83%
77%
78%
71%
2002
43%
78%
73%
NA
74%
86%
81%
NA
46%
NA
NA
84%
80%
NA
85%
77%
1996
28%
4%
6%
NA
7%
2%
3%
NA
23%
NA
NA
1%
3%
NA
1%
7%
2000
27%
4%
3%
2%
NA
3%
4%
6%
12%
2%
4%
1%
2%
1%
1%
4%
2002
37%
10%
14%
NA
13%
4%
11%
NA
35%
NA
NA
4%
4%
NA
3%
13%
1996
13%
6%
6%
NA
5%
4%
6%
NA
14%
NA
NA
9%
14%
NA
8%
7%
2000
12%
11%
14%
14%
NA
11%
14%
10%
14%
10%
13%
20%
15%
7%
17%
13%
2002
14%
8%
7%
NA
8%
7%
5%
NA
11%
NA
NA
8%
14%
NA
10%
8%
Source: Metro. Portland Metro Rideshare. Market Research and Implementation Plan: Parts A and B, April 2005.
Table 4 Note:
The mode share data source for 1996 and 2002 is the Oregon Department of Environmental Quality Eco Program. The
mode shaxe data source for 2000 is the 2000 U.S. Census. This may account for changes in mode share trends between
2000 and 2002.
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Figure 1: Portland Metto Employment Areas SOV Commute Mode Share, 1996 - 2002
Washington Square
Tualatin
Troutdale
Swan Island
SMART/Wilsonville
Rivergate
Oregon City
Lloyd District
Kruse Way
Hillsboro
Gresham
Gateway
Columbia Corridor
Clackamas
Beaverton
Downtown
2000
2002
0% 10% 20% 30% 40% 50%
Jurisdiction
60% 70% 80% 9 0 % 100%
Source: Metro. Portland Metro Rideshare. Market Research and Implementation Plan: Parts A and B, April 2005.
Figure 1 Note:
The mode share data source for 1996 and 2002 is the Oregon Department of Environmental Quality Eco Program. The
mode share data source for 2000 is the 2000 U.S. Census. This may account for SOV mode share increases between
2000 and 2002.
Methodology
In conducting this study, Metro staff and consulting team members conducted the following
activities:
• Reviewed the following Metro documents and summarized their requirements related to modal
targets:
^ RTP, with an emphasis on Chapter 6 and Appendices 1.8 and 2
> Title 2 of the Metro Functional Plan
^ Street Connectivity: An Evaluation of Case Studies in the Portland Region
> RTO Strategic Plan and Annual Report
• Met and communicated with Metro transportation and modeling staff to discuss Metro's
procedures for monitoring compliance with die RTP and modal targets.
• Reviewed TSPs for six jurisdictions, including those for the cities of Portland, Wilsonville,
Oregon City, Clackamas County, Gresham, and Beaverton.
• Conducted interviews with the same six jurisdictions to determine efforts to meet non-SOV
mode share targets, their effectiveness, and any nexus between efforts and results.
20 July, 2005
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Reviewed local, national and international publications and case studies describing the effects of
TDM measures in reducing SOV use or stimulating use of other modes of travel. Sources of
written information included professional journals, Web sites, research organization publications
(e.g., from the Transportation Research Board and Transportation Cooperative Research
Program), and symposium and conference proceedings.
Conducted follow-up interviews with academic researchers, local government staff, consultants
and others.
Communicated regularly with Metro and ODOT staff to assess progress, formulate next steps
and review draft work products.
Summarized the results of the research in this report and two technical memoranda.
Conducted one meeting of a Project Oversight Committee (POC) and three workshops with a
combination of the POC and TPAC representatives to review and refine work products.
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Chapter 2. Existing Requirements and Current
Efforts
This chapter provides a baseline "snapshot" of what representative local jurisdictions are doing to
meet non-SOV mode share targets, and describes if and how the measures are being evaluated. For
the purpose of this memo, TDM measures include all strategies that are being implemented to
reduce SOV use and/or encourage non-SOV use. These include transit, bike, and pedestrian
infrastructure improvements, land use strategies and encouragement programs.
The project team conducted the following activities to develop this memo:
• Reviewed the RTP, including appendices diat identify modal targets and strategies local
jurisdictions may use to meet them.
• Met with Metro staff at the outset of the project to discuss Metro's procedures for monitoring
compliance with the RTP and modal targets.
• Reviewed TSPs from six jurisdictions to provide a sampling of TDM activities being undertaken
in the region. The six jurisdictions: Portland, Wilsonville, Oregon City, Clackamas County,
Gresham, and Beaverton were selected to represent a balanced geographic distribution in the
region as well as a range of size, land use, and population characteristics. Notes and policies
from each jurisdiction's TSP are included in Appendix A.
• Conducted interviews with these same jurisdictions to determine efforts to meet non-SOV mode
share targets, their effectiveness, and any nexus between efforts and results.
Metro and Other Requirements to Reduce SOV Trips
Metro's RTP is the blueprint that guides investment in the region's transportation system for all
forms of travel - motor vehicle, transit, bike, pedestrian and freight. The 20-year plan includes 2040
modal targets and specific actions to reduce the number of drive-alone trips as part of the region's
strategy to support the 2040 Growth Concept, provide travel options and decrease congestion and
vehicle emissions. A basic construct of the 2040 Growth Concept is to reduce the region's reliance
on the automobile by focusing growth in centers and along major transportation corridors. It relies
on a balanced transportation system that accommodates walking, bicycling, driving, transit and
national and international goods movement. The RTP includes policies and projects to expand
travel choices throughout the region, and encourage transit, walking, bicycling and carpooling.
Mode share targets are intended to be goals for cities and counties to work toward as they
implement the 2040 Growth Concept and RTP at the local level. They also may serve as
performance measures in Areas of Special Concern. Improvement in non-SOV mode share is used
as the key regional measure for assessing transportation system performance in the central city,
regional centers, town centers and station communities. For other 2040 design types, non-SOV
mode share is used as an important factor in assessing transportation system performance. Modal
targets are summarized in Table 5 below.
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Table 5. 2040 Regional Non-SOV Modal Targets
2040 Design Type
Central city
Non-SO V Modal Target
60 - 70%
Regional centers
Town centers
Main streets
Station communities
Corridors
45 - 55%
Industrial areas
Intermodal facilities
Employment areas
Inner neighborhoods
Outer neighborhoods
40-45%
Note: The targets apply to trips to, from and within each
2040 Design Type. The targets reflect conditions
appropriate for the year 2040 and are needed to comply
with Oregon Transportation Planning Rule objectives to
reduce reliance on single-occupancy vehicles.
Section 6.4.6 of the RTP requires local governments to demonstrate progress toward the 2040
modal targets and to identify actions that will result in progress toward achieving the targets. A
number of specific requirements for local TSP have been established. Section 6.4.6 of the RTP
identifies specific actions jurisdictions must take to help achieve modal targets. Other potential
actions/strategies are identified in Appendix 2 of the RTP that must be considered, and included as
appropriate, as local transportation system plans and implementing ordinances. Minimum required
actions and additional optional strategies are summarized in Table 6.
Table 6. Required and Optional Actions to Achieve RTP Modal Targets
Minimum Required Actions
1. Adoption of 2040 modal targets in TSP policies
2. Adoption of street connectivity plans and implementing ordinances
3. Adoption of maximum parking ratios to implement the parking requirements of Title 2 of
the Urban Growth Management Functional Plan
4. Formation/existence of transportation management associations (TMA) as appropriate
5. Adoption of fareless area transit policies in regional centers
6. Adoption of transit strategies consistent with RTP Section 6.4.10, including planning for
adequate transit facilities and service; pedestrian facility planning and infrastructure that
supports transit use; location and design of buildings in transit zones that encourages transit
use; and adoption of a transit system map, consistent with Metro requirements. ^_^
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Additional Strategies to be Considered and Implemented, as Appropriate
1. Land Use Strategies
• Mixed use/concept area and pedestrian district plans and implementing ordinances
• Transit oriented development district plans and implementing ordinances
2. Shared Ride Strategies
• Carpooling + matching services
• Vanpooling
• HOV Lanes
• Preferential parking for Carpool/Vanpoolers
3. Non-SOV Mode Strategies
• Bicycle facilities
• Pedestrian facilities
• Bicycle and pedestrian plans and projects
• Transit:
• Group/free transit passes
• Express bus service / frequent bus service
• Park-and-ride lots
• Demand responsive transit service
• Custom shutde service (e.g., OHSU shuttle)
• Bus bypass lanes
• Projects to improve bike/ped access to transit
• Car sharing
• Alternative mode friendly street design
4. Parking Strategies
• Parking pricing/parking meters
• Timed parking
• Subsidized parking structures in mixed use areas
• Preferential parking for carpools/vanpools/bicycles
• Shared Parking
• Parking lot placement / building orientation
5. Employer-based strategies
• Trip reduction ordinances
• Compressed or staggered work schedules
• Flex-time
• Telecommuting/telework
• Telecommunications (e.g., internet based strategies like video conferencing)
• Guaranteed Ride Home program
• Monetary Incentives (free or reduced transit passes, bike/walk certificates)
• Participation in TMA
• Vanpool operation/subsidy
• Provision of on-site facilities supporting alternative modes, e.g. showers, bike parking
• Preferential parking for carpools/vanpools/bicycles
6. Pricing Strategies
• Congestion Pricing
• Parking Pricing
• Gas Tax Increase
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Vehicle Miles Traveled Tax
Vehicle Miles Traveled Insurance
In addition to Metro's requirements, local companies and agencies having more than 50 employees
are required by the Oregon Department of Environmental Quality (DEQ) to implement Employee
Commute Options (ECO) programs to reduce drive-alone commute trips. While many of the
jurisdictions provide some technical support to help companies comply with the ECO rule, TMAs
and TriMet provide most of the support for employers' trip reduction programs through Metro's
RTO Program. Partner agencies include Metro, TriMet, SMART, C-TRAN, Oregon DEQ, ODOT,
Oregon Office of Energy, Port of Portland, the cities of Portland and Gresham, and Clackamas,
Multnomah and Washington counties.
During the past 10 years, the RTO program has focused on working with ECO employers to reduce
drive-alone commute trips. The program evaluates itself annually to better understand and respond
to changes in individual travel behavior. Included in the data are survey reports from each
employment site subject to ECO rules, plus sites surveyed voluntarily (and with 50 or fewer
employees). The program surveys employees about their travel behaviors to provide employers with
appropriate strategies for increasing non-SOV use. Initial surveys also help identify baseline
measures of mode share to be monitored over time. Additional annual surveys gauge the effects of
programs and improvements and monitor progress towards the mode-shift goal for a particular
employment site. The reports also identify other strategies that, if implemented, may help reduce
drive-alone trips. Current data shows non-drive-alone trips to work have increased from 26 percent
in 1996 to 31 percent in 2003.2
More recent travel behavior research indicates that most trips are not work related. The RTO
program and subcommittee are taking a new direction to better address non-work-related trips
through a newly envisioned collaborative marketing program. New survey tools will be developed
that measure the impact of the RTO program marketing efforts on increased use of non-auto modes
of transportation. New evaluation techniques identified through this project and future RTO
program efforts also may help the region better measure progress toward achieving regional non-
SOV modal targets as required by the RTP.
Metro Implementation Monitoring
The RTP places a number of very specific requirements on local TSPs as part of collective regional
efforts to work toward meeting the modal targets. For requirements identified in the RTP, Metro's
primary goal is to ensure that the planning programs are adopted, and that on-the-ground progress is
demonstrated over time. Metro evaluates local progress toward achieving the non-SOV modal
targets through periodic updates to the RTP. Progress toward the non-SOV modal targets is
currently an output of the regional travel demand model, and cannot be generated easily by all local
jurisdictions. Metro has incorporated measurements of the effect of some non-SOV modes into its
transportation model. Appendix 1.8 of the RTP "Transportation Analysis Zone Assumptions for
Parking Transit and Connectivity Factors," identifies specific modeling assumptions by
transportation analysis zone that are intended to mirror the expected improvements and programs
proposed in the RTP and their impact on mode choice. The model does a fairly good job of
2003 Regional Travel Options Program Evaluation Report, page 6.
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incorporating connectivity, transit and parking strategies into the model, with measurable results. It
is less accurate in assessing the effect of pedestrian, bicycle, and ride-sharing strategies.
Metro uses the modeling assumptions described in Appendix 1.8 as a checklist with which to review
local TSPs, to ensure that the actions called for in the RTP are being implemented in local TSPs. In
addition, Metro Code requires that an annual Urban Growth Management Functional Plan
Compliance report be prepared that includes an accounting of compliance with each requirement of
the Functional Plan by each city and county in the Metro region, including compliance widi regional
transportation policies and targets. As of December 2004, all local governments in the Metro region
were found to be in compliance with Title 2 (Parking) provisions.
While many policies have been put in place through regional and local planning efforts, none of the
policies have been fully implemented or measured.
Summary of Findings for Local Jurisdiction Efforts
Local Policies and Strategies
The policies and strategies in local TSPs set the framework for actions and initiatives to be pursued
by jurisdiction staff and through implementation of local comprehensive plans and implementing
ordinances. These include the adoption of modal targets, street connectivity provisions, and other
code and policy measures. The TSPs of the jurisdictions sampled for this evaluation include these
elements to varying degrees. Table 7 summarizes the findings from the TSPs with regards to
implementation of TDM measures to meet the RTP modal targets provisions.
As indicated by review of TSPs and interviews with local jurisdiction staff, by and large, the policies
and actions stated in the TSPs were being implemented by the jurisdictions. All jurisdictions have
adopted modal targets based on Metro's targets by design type. All of them also have adopted
development code language that sets parking ratios and provides incentives for "smart
development" supportive of walking, bicycling and use of transit. In addition, all jurisdictions
surveyed are actively working to improve conditions for bicycling, walking, and transit. Except for
the City of Oregon City, all jurisdictions dedicate a section of their TSP to TDM.
Table7. Summary of Major TDM Measures by Jurisdiction
TDM Measure
Modal Targets (RTP)
Parking Management and
Requirements (RTP)
Support of TMAs (RTP)
Roadway Connectivity
Requirements (RTP)
Fran sit Pass Program in
Regional Centers (RTP)
Other Transit Strategies
Neighborhood-based Travel
i Portland | Beaverton [ Gresham j Wilsonville
1 • 1 • 1 • •
1 • 1 • 1 • 1 •
L 1 _|__ L( • ( • ( • ©
* 1 * | *
• I • | o
•
•
• 1 • I • 1 •
! • 1 O O i (•)
Oregon
City
•
•
O
0
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Clackamas
County
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| •
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TDM Measure Portland \ Beaverton \ Gresham Wilsonville Oregon ClackamasCity County
Management
Development Incentives
Implementing
Bicycle/Pedestrian Facilities
Carpool/ Match
Other
I I
I j
1 * 1 .*1 • | o
| Carshare | _
! support |
1 •
| •
| •
1 O
• 1 o
i
•
Shuttles
•
O
o
O
•
•
©
Sources of Data: City of Wilsonville TSP, Clackamas County TSP, Clackamas County Zoning Ordinance 1007.07,
Clackamas County Comprehensive Plan, City of Gresham TSP, City of Portland TSP, City of Portland Comprehensive
Plan, City of Beaverton TSP, City of Oregon City TSP, and telephone interviews with staff of respective jurisdictions.
Legend:
O Not in TSP or Codes
© In TSP
^ In TSP or Codes and currently implementing
While all jurisdictions surveyed are working to reduce drive-alone trips, the level of compliance and
extent of effort varies among individual jurisdictions. Portland and Beaverton are fully in
compliance, while the other jurisdictions have all adopted modal targets, parking requirements, and
other strategies. While the Clackamas TSP was adopted prior to adoption of the 2000 RTP, and
therefore does not have the required mode-shift strategies outlined in the RTP, Clackamas County
has adopted roadway connectivity standards in their Comprehensive Plan and the Parking
Maximums have been adopted in their updated Zoning Codes. For Oregon City, specific measures
such as support for a TMA are not mentioned in the TSP. However, Oregon City is currently
developing street connectivity standards. According to City staff, the standards should be adopted
by 2006.
The larger jurisdictions (Portland and Beaverton) have more policies and measures in place to
encourage walking, bicycling and transit use. In less dense areas such as Oregon City and Clackamas
County, some strategies, such as use of parking meters, are not judged to be feasible due to lack of
demand for on-street parking and the supply of nearby free off-street parking.
Based on interviews with jurisdiction staff, it appears that only Wilsonville works directly with
employers to implement the ECO rule or trip reduction programs. However, all but Oregon City
and Wilsonville have provided support to TMAs, which have more direct contact with large
employers (Oregon City and Wilsonville do not have TMAs). By design, the agency support for the
TMAs is intended to diminish as TMAs become self-sustaining through grants, partnerships, and
business support. Also, while Clackamas, Portland, Beaverton, Wilsonville, and Gresham's TSPs
include language about regional market-based strategies such as congestion pricing, no jurisdiction is
actively pursuing this strategy, since its long-term effectiveness and political feasibility remain in
question. However, Metro and ODOT are pursuing this tool on a regional basis and on specific
projects funded through the RTP such as planning for Highway 217.
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Measurement and Causality
Jurisdiction staff was asked about efforts to evaluate the effectiveness of the TDM measures. Of the
six jurisdictions, only the Cities of Portland and Wilsonville are actively measuring the causal effects
of a specific TDM initiative, using the TravelSmart™, employer programs based on development
agreements and the Walk SMART program. Staff from die City of Beaverton questioned whether
measurement and evaluation was actually Metro's responsibility. However, TMAs and employers
have been measuring progress towards mode shift targets through employee-questionnaires as part
of ECO-rule requirements. In addition, the City of Portland has been tracking bicycle use over time
in the central city and other areas, and analyzing the correlation between bikeway facilities and
bicycle demand, safety, and other factors.
As noted above, die City of Portland has been measuring before- and after- results of its
neighborhood-based TravelSmart™ program. The TravelSmart™ program is a geographically
focused program that provides customized assistance to households that wish to reduce their SOV
driving. In this program, City staff (or contractors) interview targeted residents and identify barriers
to non-SOV travel. The City then provides information and other "tools" for the household. A trip
diary is then distributed to the household after die meetings with program staff to measure die
effects of the assistance. The City of Portland also measures bicycle ridership dirough surveys and
"tube" counts, but the causality of die measures has been difficult to isolate.
The TMAs and employers diroughout die region are
evaluating the aggregate effects of the ECO rule's trip
reduction efforts on non-SOV commuting through surveys.
The results of diese efforts are reported annually as part of
the RTO Program Annual Report produced by Metro. The
nexus between specific actions and results are not being
measured by diese surveys. Typically, an employer will use
an assortment of incentives to reduce SOV commuting,
including transit pass discounts, end-of-trip facilities for
bicyclists, or telecommuting encouragement. Based on
conversations with transportation coordinators diroughout
the region, there are no specific measures that work across the board for employers. The efficacy of
any given measure depends on land use, travel patterns of employees, type of employment, transit
access, and a variety of odier factors. In addition, while most surveys are oriented to changes in
commuting behavior, work commuting accounts for only about one-quarter of all trips in the region.
Finally, it was noted that, the effects of many strategies diat are implemented locally must be
measured regionally.
Conclusions
All of the jurisdictions surveyed are making efforts towards the reduction of SOV commuting
through a variety of programs diat encourage bicycle, pedestrian, transit and other non-SOV mode
use. The obvious difficulty with evaluating TDM measures is that it can be difficult to determine the
direct effect of a specific measure. Staff from the City of Wilsonville mentioned they were not
working to evaluate specific strategics due to the questionable quality of data that would be
obtained. Data obtained from surveys may not reflect actual activity and even if it does, the causality
of specific measures may not be understood. As is the case with employer programs, each
jurisdiction is implementing a number of different strategies to reduce drive-alone trips in order to
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reach the desired mode share targets. In order to evaluate effectiveness, one or more of the
following possible approaches may be used:
1. Identify research that provides quantitative evidence that specific strategies have measurable
impacts and document the level of effectiveness of each in terms of modal shift; or
2. Isolate specific strategies and measurement techniques; establish control groups to statistically
measure and monitor effects.
3. Improve the Metro model's ability to measure or predict the result of specific strategies or
combinations of tools and continue to use the model to measure progress towards achieving
modal targets.
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Chapter 3. Strategies and Tools for Future
Implementation
This chapter describes strategies intended to create a more balanced transportation system and meet
RTP targets for non-SOV use. It includes an overview of the research and meeting process, an
overview description of strategies researched for this study, and a summary observations and
conclusions about the results of research conducted during this study. It then describes existing and
future recommended strategies in detail. It also identifies other actions suggested to help achieve
modal targets and measure success in meeting them. Finally, it details possible amendments to the
RTP to implement the results of this study. The recommendations section is organized into the
following five sub-sections.
Section 1 describes strategies currently required by Metro. Included are:
• Definition and intent.
• Documented effect on mode shift or share, including any quantitative data showing a direct
link between implementation of the strategy and a shift in travel mode or reduction in miles
traveled by car.
• Applicability to different Metro design types and areas within the metropolitan region.
• Best practices for implementation.
• Procedures used to measure effectiveness.
• Processes used or recommended to monitor compliance with Metro requirements.
Section 2 identifies additional strategies recommended to be considered as part of a
minimum "safe harbor" approach during the RTP update process. This section includes the
same type of information as described for strategies in Section 1.
Section 3 describes secondary or supplemental strategies that may be explored by local
jurisdictions and others to help achieve modal targets. It includes information for each strategy
similar to that in Sections 1 and 2, but in less detail.
Section 4 includes additional recommendations for implementing strategies and monitoring
their effectiveness, as well as local jurisdictions' or the region's progress in implementing them.
Section 5 identifies specific possible amendments to the RTP to be considered during the
upcoming RTP update process. These possible amendments should be considered very preliminary.
Strategies Researched
In researching different tools and their effectiveness, the consulting team reviewed a wide variety of
literature regarding the following strategies:
Land Use
Strategies include:
• Connectivity
• Transportation-efficient development
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These tools are intended to reduce travel distances, improve local traffic flow, facilitate access to
transit and/or make walking and biking easier. Land use strategies typically are implemented
through local development regulations and sometimes under the rubric of regional or state
guidelines. Evidence suggests that land use strategies are effective in reducing single-occupancy
vehicle (SOV) trips; especially local, non-work related trips. In addition, they have been shown to
increase die percentage of walking trips overall and to improve access to transit.
Parking
Strategies include:
• Employer subsidies/priced parking/HOV parking
• Parking management and supply
• Timed Parking
• Shared parking
Parking strategies can be used to influence modal change or
to utilize parking facilities and/or land more efficiently.
Strategies such as eliminating employer subsidies and parking maximums are some of the most
effective strategies documented to reduce solo automobile trips. Others, such as timed and metered
parking are primarily used to free up peak-period parking spaces, and are not as effective in reducing
SOV trips. Shared parking, although identified in the RTP as a potential strategy, is not intended to
reduce SOV travel and was not evaluated as part of this report.
Transit
Transit strategies incorporate a variety of mediods intended to increase transit ridership by
enhancing convenience, cost savings, accessibility and mobility. Strategies reviewed include the
following:
• Bus service improvements
• Demand responsive/ADA service
• High frequency rapid transit (light rail and bus rapid transit)
• Park-and-ride or carpool facilities
• Site design accessibility
• Transit pricing
Convenience is often cited as the most important factor in the decision to shift from driving alone
to other modes of travel. Therefore, the frequency of bus service and accessibility of transit services
arc critical to reducing SOV trips. The majority of transit strategies are appropriate for
implementation by transit agencies in cooperation with local governments. The ease of
implementation varies by strategy and situation, and in most cases requires local implementation of
land use strategies and bike and pedestrian improvements to support access to transit.
Transportation Management and Employer-Based Strategies
These strategies include:
• Alternate work schedules and telecommuting
• Carshare
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• Guaranteed Ride Home
. HOV lane1
• Rideshare programs
• Shuttle service
• Transit marketing and promotion
• RTO Employer Outreach Program
These typically are implemented by employers, often with support and coordination from TMAs,
which are non-profit organizations that provide transportation services in a particular area where
commercial or employment activity is high. TMAs offer a variety of services to their members that
individual businesses are not able to provide. These strategies are effective tools for reducing drive-
alone trips by increasing access to transit. The RTO program at Metro also helps coordinate and
support the use of these strategies.
The RTO is placing more of an emphasis on marketing efforts to promote these and other strategies
that reduce single occupancy vehicle use. The RTO Employer Outreach Program works with
employers in the region to help them develop successful TDM programs, primarily targeting the
region's ECO-affected employers. There are approximately 50,000 employers in the region. In 2003,
there were 580 employers participating in alternative mode programs marketed by TriMet. This
includes more than one-third of all ECO-affected employers, along with 271 employers with 50 or
fewer employees. In total, more than 143,000 employees benefit from TriMet's employer programs.
While this represents solid market penetration and results in significant impacts, there still is
tremendous market potential for reducing SOV trips through employers, particularly in regional
centers.
Bicycle and Pedestrian Techniques
Strategies researched include:
• Bikeway & walkway infrastructure improvements
• Elimination of auto access (Car-free zones)
. End-of-trip facilities (bike parking, showers, changing rooms)
. Free bike and "smart bike" programs
. Outreach, encouragement, marketing, programs
Safe Routes to School programs
These measures are intended to increase walking and cycling trips, as well as safety for current and
potential users. Walkways, bikeways, and bike parking improvements are implemented at the local
level, with some additional facilities provided by the regional and State government, depending on
the jurisdictional responsibility (i.e., some shared use paths are spearheaded by Metro Open Spaces,
and improvements on State highways are the responsibility of ODOT.) The Oregon Bicycle and
Pedestrian Plan (2005) provides standards and guidelines for these facilities. Businesses or developers
through local jurisdiction code language requirements typically provide end-of-trip facilities.
However, many local jurisdictions install bicycle parking and/or provide incentives for their retrofit
into existing buildings. Free bike and "smart bike" programs and other encouragement programs
1
 HOV lane is located in Transportation Management and Employer-Based Strategies for lack of a more
appropriate category.
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have been implemented by private organizations, public agencies, and public-private partnerships.
Safe routes to school programs are organized by local jurisdictions with support from school
districts.
Numerous studies and programs provide anecdotal findings with regards to the reduction of single-
occupancy-vehicle driving and the encouragement of bicycling and walking trips. It should be noted
that a lack of defensible research exists to show conclusive evidence of a correlation between bicycle
and pedestrian strategies and increased pedestrian/bicycle mode share3. In part, this is because
surveys allowing for the isolation of cause and effect are required to determine what precisely caused
people to shift their travel behavior. While it is clear that bicycle and pedestrian enhancement
strategies are encouraging more walking and bicycling trips in Portland, it appears that it is not any
single strategy that should be employed, but a combination of multiple measures.
Many methodologies claim to predict potential bicycle and pedestrian use given various changes to
the physical environment. These range from surveys (discrete choice models) to comparisons with
similar facilities (comparison models) to estimates based on demographic and land use data (sketch
plan models). However, none of these have been correlated to actual use over time as of yet.
Pricing
Strategies researched include:
• Congestion or value pricing — area-wide, facility-wide or partial facility / lane-based
Mileage-based taxes and fees
• Mileage-based insurance
Pricing is a relatively new strategy in terms of implementation in the United States. Congestion
pricing, also referred to as peak period pricing or value pricing, is intended mainly to reduce traffic
and resulting congestion during peak hours with a goal or more effectively managing investment in
transportation facilities which are designed to handle peak traffic flows. Reducing SOV travel, in
part by shifting travel to other modes often is a beneficial secondary effect. The most
comprehensive congestion pricing programs have been implemented in Asia and Europe with
varying levels of measured success.
Mileage-based fees, taxes and insurance programs are intended to charge drivers the full cost of
miles traveled and improve equity among all drivers in paying for driving-related costs. These
strategies are typically implemented by state or national governments (fees and taxes) or the private
sector (insurance policies), with the support or enabling legislation from states, national
governments. Non-profit groups also can support these efforts.
Research and Project Process
The most relevant studies reviewed as part of this project are summarized and cited in this chapter
and in Appendices B and C. Those studies included either quantitative data directly related to the
effect of a given strategy on modal share or shift, or evidence of a direct (but un-quantified)
3
 According to an article from British Medical Journal in September of 2004, "there's remarkably little evidence that
measures like traffic calming and publicity campaigns have actually had this effect in practice [of increasing
bicycling and walking trips]... (Oglive, 2004)." The study's authors screened 5606 references and assessed the full
text of 399 documents in seven languages and found four instances of significant positive effect.
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correlation between strategy and mode share or VMT. Numerous other documents were reviewed
but are not cited directly if they do not show a direct link between implementation and effectiveness
of a strategy in reducing SOV use. However, this report also includes a comprehensive bibliography
of all information sources used.
The consulting team and Metro staff reviewed preliminary results of this research with the POC. At
that time, the committee identified additional suggested research to be conducted or summarized, as
well as a number of refinements to the memorandum summarizing the research. The POC also
recommended further quantification of the estimated effects of selected strategies. The project team
revised the (Task 3) memo to reflect these suggestions before providing it to members of TPAC for
review and discussion at a subsequent workshop.
TPAC workshop participants similarly recommended reviewing a number of additional studies and
raised a number of issues and concerns about the research and resulting recommendations. The
research results and recommendations have been further augmented and refined for presentation in
this report. Summaries of the POC meeting and TPAC workshop are found in Appendix D.
Summary of Key Findings, Observations and Conclusions
Summary observations include:
• It is very difficult to quantify the direct effect of any individual strategy on mode share and few
studies have isolated and attributed changes in mode share to specific tools. For a limited
number of strategies there are multiple studies that document quantitative relationships between
implementation of a given strategy and mode share (e.g., parking pricing). In other cases, new
strategies (Safe Routes To School and TravelSmart™) appear to have positive impacts, but long
term effects are not yet known. In still other instances, no studies were found documenting
quantitative impacts (e.g., pedestrian improvements) or quantitative information was available on
changes in ridership or VMT related to a given strategy but such changes could not directly be
converted to mode share with any degree of confidence (e.g., for park-and-ride lots). While a
major goal of this study was to document quantitative impacts of individual strategies, the goal
of direct, documented relationships proved elusive.
• Although a limited number of studies document quantitative relationships of cause and effect, a
significant amount of anecdotal research shows that the non-SOV strategies required or
recommended by Metro are effective at reducing SOV mode share. In general, it is difficult to
determine exactly how effective a given tool is in increasing non-SOV mode share on its own.
Gauging relative effectiveness of individual measures, including conditions under which specific
strategies are likely to have the most impact, however, is more feasible. As a result, the research
findings are useful in recommending strategies for further exploration, implementation and
monitoring.
• Individual strategies are more effective when used in combination. For example, a robust
system of bicycle and pedestrian facilities is a prerequisite for encouraging and increasing use of
these modes of travel. Similarly, a well-connected street system with bike and pedestrian
facilities is essential for increasing transit use, as is frequent and comprehensive transit service.
• Different strategies and combinations of strategies are expected to be more or less effective in
different parts of the region. Factors such as density of development (both residential and
employment density), access to transit, level of connectivity, proximity to major employment
centers, and other conditions will affect potential effectiveness. This report identifies relative
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applicability in different parts of the region, with a focus on potential effectiveness in centers
and corridors vs. other areas.
Many of the strategies required and being implemented by local jurisdictions (e.g., connectivity,
comprehensive transit service, transportation-efficient development, parking management, etc.)
are critical elements of a balanced transportation system. It is recommended that these strategies
continue to be required and implemented. However, the effectiveness of these strategies,
particularly in newly developed or developing areas, will
need to be measured over a long period of time. Continued
monitoring and measurement, including through use of
Metro's regional travel surveys and travel demand model, is
essential to gauge long-term effectiveness.
• In addition to the strategies required by Metro, several new
strategies should be considered as possible future minimum
requirements in the RTP. These include bicycle and
pedestrian improvements, expanded use of parking pricing
or parking cash-out programs, individualized or other
marketing programs, employer-based TDM strategies and support for and coordination of Safe
Routes to School programs and projects. These strategies either have strong potential for
impacting mode share based on documented evidence, are already being implemented by local
jurisdictions based on state or federal requirements (e.g., bicycle facility improvements), or can
be implemented on a regional basis by Metro using state or federal grant money.
• Metro should have primary responsibility for measuring the effects of strategies individually or
collectively through its travel survey, travel demand model, an updated regional travel behavior
survey, or other means. At the same time, local jurisdictions and other should be encouraged to
do a better job of measuring the potential impacts of individual strategies or projects using such
methods as user surveys; ridership, vehicle, bicycle or other counts (both before and after
project implementation and over time at key locations and intervals); or by analyzing data already
collected and compiled (e.g., park-and-ride origin-destination data and transit ridership surveys).
Table 8 summarizes the results of research described above and identifies strategies by the following
categories:
• Existing minimum requirements
• Suggested new minimum requirements
• Other strategies for exploration or implementation
The table represents a synthesis of a significant amount of information about a wide variety of
strategies and related studies. More detailed information and explanation of study findings is
described in subsequent sections of this chapter and in Appendix E.
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Table 8. Summary of Research Results and Findings
Regional Applicability
Strategy
Land Use
Connectivity
Transportation-Efficient
Development
O
•
•
•
•
•
•
•
•
•
1%-2%VMT
15%-24% SOV
12
Parking
Parking Pricing
Parking Supply and
Management
Timed Parking
#
•
•
•
•
#
•
o
#
•
#
•
• 2.5%-5% SOV
1220% SOV1
5% - 35% SOV 1
28% RD11;
40% - 50% PKD
Fare Free Area
Fareless Area • • • 2% - 3% SOV
Transit
Bus Service
Improvements
Demand Responsive /
ADA Service
High Capacity Transit
Service
HOV Lane
Park-and-Ride/ Carpool
Lots
Pricing and Fares
Site Design /
Accessibility
o
•
•
•
•
•
•
•
o
•
•
o
o
•
•
o
• •
•
•
o
•
V
Transportation Management and Employer-Based Strategies
Alternate Work
Schedule and
Telecommute
Carshare
Guaranteed Ride Home
Rideshare
o
o
•
•
•
•
o
•
o
o
• •
•
•
•
• /
•
•
•
4% - 30% RDI
40% wheelchair
RDI
20% - 72% of
new riders
shifted mode
from auto;
92% RDI over
previous bus
route
Reduce vehicle
trips 4% - 30%
40% - 60% SOV
2
18% SOV;
12%-59% shift
from auto
2% to 4.75%
SOV 12
Auto commute
reduced 7% -
10%9
47% VMT 10
N/A
Represents 2% -
7% of commute
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Regional Applicability
Strategy
Shuttle Service
Marketing and
Promotion
-- —
• • • • •
• /
trips
N/A
21% RDI
Bicycle and Pedestrian
Bikeway Improvements
Elimination of Auto
Access
Encouragement,
Promotional and
Individualized Marketing
Programs
End-of-Trip Facilities
Free Bike and "Smart
Bike" Programs
Pedestrian
Improvements7
Safe Routes to School
Traffic Calming
-
•
O
--
•
o
o
--
•
•
o
-
•
o
•
-
•
•
•
-
o
o
•
-
•
--
•
•
~
•
•
•
•
•/
• /
• /
V
•/
•/
•/
• /
• /
• /
1-4%S0V;
100-150%
Bike RDI13
N/A
6% SOV;
12%VMT
77% SOV"
N/A
N/A
13% SOV11
5% - 54%
Ped/Bike RDI
Pricing
Congestion Pricing
Vehicle Miles Traveled
Tax
Vehicle Miles Traveled
Insurance
•
o
o
•
o
•
•
o
o
o
w
o
•/
-
•/
—
•
- -
15%-30%
transit RDI;
1%-3%SOV;
28% - 30%
transit mode
shift3
13%VMT5
13%VMT6
Evidence of Mode Share Impact
- = No evidence
• = Direct evidence of impact on SOV
use or mode share
w = Anecdotal relationship, including
quantitative evidence of change in
VMT
O = Indirect relationship based on
anecdotal evidence
Examples and
Availability
lmp|ementation and
Applicability
• = High (easy to
implement or very
applicable)
w = Moderate
O = Low (difficult to
implement or relatively
un-applicable)
Modal Share Impact
SOV = Single occupancy
vehicle trips
VMT - Vehicle miles traveled
RDI = Ridership increase
PKD = Parking demand
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Metro 2040 Modal Targets Study
Table 8 Notes
1. Applies to commuting trips only.
2. Applies only to percentage of people using park-and-ride lots who switched from SOV to carpool or transit use.
3. Some figures apply only to users of priced facilities.
4. Applies only to percentage of people using BikeCentral who switched from SOV to bicycle commute.
5. Extrapolated from modeling results.
6. Extrapolated from modeling results; applies only to mileage-based insurance policy-holders.
7. See connectivity for related effects, including quantitative measure of impacts.
8. Some studies used apply only to those surveyed who drove to work before they lived near transit.
9. Estimates based on modeling.
10. Applies only to participants in carsharing program.
11. Applies to participants in Safe Routes To School program.
12. Extrapolated from a study of this strategy's effects on SOV commute trips and assumes that commute trips make
up 25% of all trips.
13. Studies reviewed for this effort indicate this range of impact. However, impacts can be even more significant over
time. For example, bicycle ridership on some facilities in the Portland area has increased from about 200 to several
thousand riders a day, an increase of several thousand percent.
Recommended Regional Requirements and Implementation
Section 1. Existing Minimum Regional Requirements
The RTP requires local jurisdictions to implement the following non-SOV strategies:
• Adopt 2040 modal targets in TSP policies
• Adopt street connectivity plans and implementing ordinances
• Adopt maximum parking ratios to implement the parking requirements of Tide 2 of the Urban
Growth Management Functional Plan
" Adopt transit strategies, including planning for adequate transit facilities and service; pedestrian
facility planning and infrastructure that support transit use; location and design of buildings in
transit zones diat encourages transit use; and adoption of a transit system map, consistent with
Metro requirements.
• Form and support transportation management associations (TMA) as appropriate
• Adopt fareless area transit policies in regional centers
Most of these tools have been or are being implemented at the local level in most communities in
the region and are recommended to continue to be required as part of a minimum or safe harbor
approach. The last two requirements — fareless areas and support for TMAs — are recommended to
be revisited as minimum requirements during the RTP update process.
The following topics are discussed for each strategy:
• Description
• Documented effects on mode shift or share
• Applicability to different Metro design types and areas within the metropolitan region
• Best practices and recommendations for implementation and possible RTP requirements
• Procedures used to measure effectiveness
• Processes used or recommended to monitor compliance with Metro requirements
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CONNECTIVITY
Description
Connectivity refers to the number and directness of connections
in a road or path network. Its intent is to reduce traffic
congestion on major streets and enhance bicycle and pedestrian
travel and access to transit. Good connectivity exists where there
is a high number of intersections, short blocks and few dead end
roads. It refers to areas with multiple points of access around
their perimeter as well as a dense system of parallel routes and
cross connections within the area.
Low Connectivity
Documented Effects
High connectivity can increase walking and biking trips. There are no studies that measure the
direct impact connectivity has on decreasing single-occupancy vehicle (SOV) trips. However,
studies show that it can reduce VMT by an average of 1% to 2% (Portland Metro, 2004). Other
studies have shown a higher share of alternative mode use in neighborhoods with better
connectivity, but without consistent quantitative results.
Implementation and Applicability in the Metro Region
This strategy is appropriate for implementation by local
jurisdictions and developers throughout the region.
Connectivity is most effective when used to improve areas with
low connectivity such as undeveloped land and areas with the
potential for redevelopment. Increases from low to moderate
connectivity have been shown to be more cost-efficient than
increases from moderate to high connectivity (Portland Metro,
2004). It is most easily implemented by regulating new
development through local street plans. Transforming existing
developments with low connectivity into well-connected
neighborhoods, while encouraged, is difficult, long-term and
costly.
High Connectivity
Currently, local jurisdictions help improve connectivity by preparing connectivity plans for new
areas per Metro requirements and identify important local street connection as part of transportation
system plans. They also implement a number of other measures through development regulations
related to block length, intersection spacing requirements, and other practices that improve
connectivity. Connectivity requirements also support other strategies such as implementation of
pedestrian and bikeway improvements and improving access to transit.
Local jurisdiction representatives have indicated that this strategy can be difficult and costly to
implement in existing neighborhoods where it is expensive to acquire needed right-of-way for
connectivity improvements and such projects often are opposed by area residents. In these cases,
jurisdictions should be encouraged to create connections for bicycles and pedestrians if full street
connections are not feasible.
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Measuring Impacts
As mentioned earlier, connectivity can be measured by counting the number of intersections per
mile in a given jurisdiction. A moderate level of connectivity is defined by Metro as between 10 and
16 connections per mile. However, this effect can be estimated by using models or surveys to
compare mode of travel for neighborhoods with high, moderate and low levels of connectivity. The
impacts of connectivity on SOV use also potentially could be measured by comparing the results of
Metro's travel behavior survey for participants in areas with varying connectivity if the sample size
for that survey is large enough and locations with varying connectivity can be adequately defined.
Monitoring Implementation in the Metro Region
We recommend that Metro continue to monitor compliance with connectivity requirements through
review of local connectivity plans as part of its checklist approach during review of TSPs and other
planning efforts. These requirements include creating a future street plan map to be adopted into
the local comprehensive plan and revising development code and design guidelines to meet regional
goals for street connectivity in new residential and mixed-use development.
PARKING SUPPLY AND MANAGEMENT
Description
Parking supply is controlled in large part by local jurisdictions using zoning and building codes or
ordinances which regulate the number allowed off-street parking spaces per housing unit or
employee for different types of development. Instituting parking maximums and reducing parking
minimums are two parking supply and management strategies that can be used to encourage modes
of travel other than automobile.
Documented Effects
No studies have been able to isolate the effects of parking supply and management strategies on
SOV mode share. Caps on parking spaces are believed to have increased transit mode share in
downtown Portland, Oregon by 20%, aldiough many other factors also may have contributed to this
change. A study of parking maximums credited them with increasing transit share by 30 percent
(K.T. Analytics, 1995) in some areas.
Implementation and Applicability in the Metro Region
Local jurisdictions can use zoning codes to implement parking minimums and maximums in
conjunction with pricing techniques in downtown areas and along urban transportation corridors.
Parking minimums can be lowered in conjunction with measures to increase alternative modes such
as transit, walking and biking. Parking minimums are also effective in lower-density, suburban areas
where supply often exceeds demand.
As with parking pricing strategies, we recommend that Metro encourage local jurisdictions to work
with employers and parking facility owners to create a comprehensive parking management strategy.
This strategy would impose parking minimums and maximums across large areas. In addition, we
recommend that Metro work with or encourage the private sector, including lenders to incorporate
reduced parking requirements as part of their land acquisition and development decisions.
Measuring Impacts
The effectiveness of parking supply and management can be measured using data from "before and
after" surveys issued when new regulations are placed on parking. Parking space occupancy
statistics also can be used to monitor the effectiveness of these policies.
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Monitoring Implementation in the Metro Region
Recommended monitoring procedures include the following:
• Continue to review compliance as part of Metro's review of local TSPs and compliance with
Functional Plan requirements.
• Periodically survey jurisdictions to assess the average number of parking spaces requited and
constructed associated with recent development (particularly large-scale developments); compile
this information in a regional database that is maintained and updated regularly.
DEMAND RESPONSIVE / ADA SERVICES
Description
Demand responsive services are designed to enhance mobility by providing accessibility to transit
for areas with low levels of transit services and individuals with special needs.
Documented Effects
No studies have examined the impact of demand responsive programs on SOV trips, but this
strategy has proven to be effective in increasing new transit ridership generally and among specific
populations. Studies on the effectiveness of ADA services have shown increased ridership among
riders with disabilities on particular routes by 20 to 40 percent (Volinski, 1997; Navin, 1974; Pratt
andBevis, 1971).
Implementation and Applicability in the Metro Region
The RTP currently requires public transit agencies to consider the needs of people with special
needs in providing transit service. This typically corresponds to providing services or facilities that
meet ADA requirements and/or providing demand responsive service for populations that cannot
access regular transit service. Demand responsive services are most appropriately implemented by
transit agencies and/or local and regional jurisdictions. ADA services should be applied region-
wide. Demand responsive service is most effective in suburban areas where transit service is lacking.
One obstacle to implementation is the high cost involved in providing transit service to a limited
number of riders.
Measuring Impacts
The impacts of demand responsive services can be measured using ridership counts and surveys.
Monitoring Implementation in the Metro Region
Similar to other bus service improvements, TriMet and Metro could cooperatively develop and use
indicators to measure the successful implementation of this strategy, including average frequency of
service, total ridership, rider surveys and other measures.
SITE DESIGN/ACCESSIBILITY
Description
Appropriate design of transit facilities can make transit more accessible for people with special needs
and for pedestrians generally. Smooth walking surfaces and curb ramps are examples of site design
practices oriented to people with special needs. Orientation and location of building entrances in
close proximity to transit stops, connecting pathways linking transit facilities to adjacent commercial
and high-density residential areas, and other design techniques can be used to improve access to
transit services for all riders.
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Documented Effects
One study showed that sensitively designed facilities in commercial centers correlated with 20%
fewer solo office commutes than at comparable sites (Hooper, 1989). Other studies indicate that
site design and accessibility can be expected to reduce SOV travel by 2 to 4.75 percent.
Implementation and Applicability in the Metro Region
The RTP currently requires local governments to undertake pedestrian facility planning and
infrastructure that supports transit use and to require the location and design of buildings in transit
zones to encourage transit use. In addition, accessibility requirements incorporated in state and local
design codes require accessibility in public facilities and can be used to encourage their
implementation by private developers and transit agencies. As noted in Chapter 2, most
jurisdictions are implementing these existing Metro requirements. It is recommended that Metro
retain and require implementation of these elements of the RTP. This strategy can be applied and
be effective anywhere in the region but are likely to be most effective and efficient in dense urban
areas and employment centers (e.g., Metro centers and transit/mixed use corridors).
Measuring Impacts
The effects of diis strategy can be measured using counts of transit use and pedestrian activity from
before and after site development or renovation. Surveys of building users also could be undertaken
to estimate the effects of specific projects on transit and pedestrian use. Results of these surveys
and other case studies identified during research for this project could in turn be used to estimate
effects of this strategy on an area-wide basis for Metro centers, corridors or other areas where
applied.
Monitoring Implementation in the Metro Region
As part of its checklist process, Metro can continue to monitor TSPs and development codes to
ensure that local governments are meeting this requirement.
Section 2. Additional Minimum Regional Requirements
The following strategies are recommended to be considered as additional minimum or "safe harbor"
requirements during the next RTP update process:
• Continue to require transportation-efficient development through efforts to meet density and
other land use targets in centers and corridors as part of compliance with Metro Functional Plan
and related requirements.
• Construct bicycle and pedestrian improvements, consistent with state, federal and local
government requirements. Local governments and Metro should prioritize improvements that
enhance connectivity of the bicycle and pedestrian system and access to transit.
• Continue to support TriMet and other transit agencies in providing frequent, reliable and
comprehensive transit service, and local implementation of pedestrian and bicycle
infrastructure to improve access to transit. Credit local jurisdictions with efforts to support
transit agencies in these efforts.
• Support and encourage efforts to implement employer-based TDM strategies. Coordinate
with employers even in areas where the formation of TMAs is not required.
• Encourage and assist in implementing parking cash-out programs or other techniques to
eliminate employer subsidies for parking. Consider requiring local governments to eliminate
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free employee parking and provide informational materials and technical assistance to employers
interested in implementing such programs.
• Support and coordinate Safe Routes to School programs and projects. Local jurisdictions and
Metro should support and help coordinate these efforts through project funding and technical
assistance.
Several of these tools already are being implemented in many communities in the region. Others
show significant promise for helping achieve modal targets and can be implemented without undue
expenditures of resources by local governments. These techniques are recommended as minimum
or safe harbor requirements to credit or encourage local governments to continue doing things they
already do and/or to implement strategies with a strong likelihood of meeting modal targets.
TRANSPORTATION-EFFICIENT DEVELOPMENT AND LOCATION EFFICIENT MORTGAGES
Description
Transportation-efficient development (TED) is comprised of
dense residential and commercial development in locations
along transit lines and near neighborhood amenities. TEDs
attempt to reduce automobile travel by increasing the
accessibility of transportation options, such as public transit.
TEDs promote cycling and walking through adequate
pedestrian and bike facilities, traffic calming features and
pedestrian-friendly streets. They often include a higher density
mix of uses such as shops, schools, public services and a variety
of housing types.
Location efficient mortgages (LEM) support TEDs by
rewarding households that choose to live in more accessible locations. LEMs increase the amount
of money homebuyers in urban areas are able to borrow by taking into account the money they save
by living in neighborhoods where they walk or use transit to shop or commute to work rather than
driving.
Documented Effects
Studies show that transportation-efficient developments encourage the use of public transit and
typically reduce SOV trips between 15 percent and 24 percent. One study found that living in a
traditional, urban neighborhood within a half-mile walking distance of rail or bus lines reduced
drive-alone auto trips by 15 percent over a suburban style neighborhood without the same access to
transit (Cervero and Radisch, 1995).
Implementation and Applicability in the Metro Region
Metro and local jurisdictions should continue to implement this strategy region-wide by meeting
targets for densities and mixture of uses in centers and corridors, where this strategy is likely to be
most effective. At the same time, Metro should continue to support provision of good transit
service, bicycle and pedestrian facilities in these areas. Although this strategy can be most easily
implemented in new areas, it also can be implemented with redevelopment of existing areas.
Showing a commitment to transit service through implementation of light rail or frequent bus
service is more effective in giving developers the confidence to invest and build near transit lines.
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Location-efficient mortgages are not recommended as a minimum requirement because they are
beyond Metro's scope of authority, cannot be implemented by local jurisdictions and there is little
documentation of their effectiveness.
Measuring Impacts
This strategy's ability to reduce SOV trips can be estimated through the use of surveys. Metro may
also be able to incorporate research results into its model to measure effectiveness of this strategy in
centers and corridors, based on the results of this study and future case studies of the impacts of
transportation-efficient development.
Monitoring Implementation in the Metro Region
Metro's travel model assumes that efficient land use and development in close proximity to frequent
transit service will help reduce SOV mode share and VMT over time. Research has been shown this
approach to be effective in several case studies conducted in the U.S. and is borne out by the high
correlation between density and transit use in major metropolitan areas throughout the US and
Europe. Compliance with Metro's Functional Plan requirements related to density and other land
use targets should be cross-referenced with Metro's TSP checklist.
BIKEWAY IMPROVEMENTS
Description
Bikeway improvements include striped bicycle lanes, signed bike routes, and shared use paths. They
also include improvements to intersections, such as signalization prioritization or favorable stop-sign
orientation on "bicycle boulevards." A good bikeway network will include multiple types of facilities
for riders of all skill levels. This includes striped bike lanes on arterials, bicycle boulevards on low-
volume neighborhood streets, and shared use paths that provide direct connections to destinations
free from automobile traffic. A good bikeway network will have few or no facility gaps or barriers at
intersection crossings and along roadways.
Effects
A number of studies have determined that the provision of bikeway facilities, in particular on-street
bicycle lanes, play a part in increasing bicycle use. Shared use paths tend to attract significant
numbers of users, although impacts on mode share are not known. Although few cities track bicycle
use by hand and automated tube counts, cities like Delft (Netherlands), Portland, San Francisco, and
Seattle have experienced increased bicycle use associated with investments in bikeway facilities. All
three of these U.S. cities have also found increasing mode share per census data. Based on a review
of existing data, we estimate that bikeway improvements, in concert with other bicycle-related
improvements, encouragement, and activities, can reduce SOV use by 1 - 4 percent.
Implementation and Applicability
This strategy is appropriate for implementation by local jurisdictions throughout the region. Oregon
Revised Statute 366.514 (the "Bicycle Bill") mandates bicycle accommodation on new streets and
streets undergoing substantial roadway improvements. Numerous national and local guidelines exist
that provide guidance for appropriate facility selection based on the speed, volume, and other
characteristics of the roadways. Implementation is easier in newer developments than in older areas
where right-of-way may need to be acquired to accommodate bike lanes.
We recommend that Metro continue to encourage construction and regular maintenance of bicycle
improvements in the region and keep a region-wide database tracking the total mileage of bikeway
facilities in the region, based on data provided by the local jurisdictions as described above.
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Although little research exists about the direct causality of bikeway improvements on mode share, an
effective system of bicycle facilities is a prerequisite for cycling trips for most people and is needed
to provide minimum accommodation to those wishing to bicycle. These improvements also
increase the functional service areas of transit in the region, as many transit riders combine bicycling
trips with their transit use. As noted earlier, most jurisdictions in the region are already meeting this
requirement.
In identifying and constructing new or improved bicycle facilities, it also is important to work with
the public, including neighborhood associations and citizens to identify needed bicycle and
pedestrian connectivity improvements as part of transportation and land use planning processes
Identifying key improvements to major facilities that may have the greatest effect on bicycle use also
is essential.
Measuring Impacts
Progress toward bikeway improvements can be measured in a literal sense by totaling up the mileage
of each type of bikeway. The number of cyclists can be measured using hand, video, or tube counts,
but this method will not allow jurisdictions to identify whether the cyclists are riding as a result of
the improvements. Surveys that ask the questions about the motivations of cyclists are more useful
in determining the effects of various improvements. Surveys in specific employment zones (such as
the Lloyd District, Swan Island, and Westside TMAs) are particularly useful. As such, we
recommend Metro continue to support TMA documentation of bicycle/pedestrian use. We also
recommend Metro incorporate questions into the upcoming Metro travel activity survey to get at
cause and effect in bicycle/pedestrian use.
However, in terms of tracking bicycling and pedestrian use, Metro's current land use models,
although among the most sophisticated in the country, do not have the ability to project bicycle or
pedestrian usage over time or tied to any specific land use. In part this is due to the lack of data.
Thus, we recommend that Metro develop a region-wide database of bicycle (and pedestrian) user
counts, provide guidance on the methodologies, help organize or provide PSU students or interns to
carry out these counts, and track the progress over time. A proposed methodology for this is
provided in Appendix C. In creating and maintaining this database, cities, counties, and even parks
districts should identify numerous locations throughout their jurisdiction for regular counts. Ideal
candidates would be streets and pathways that are near existing or proposed activity centers.
Popular cycling routes also should be considered, such as arterials with bike lanes, bridges, or
popular trails. Counts should be undertaken both in the summer months and other times of the
year to ensure accurate average annual counts, and at least some of the locations should be counted
annually to gauge success over time. The count recording methodology should be the same across
jurisdictions. The cost of data collection will be an important factor in devising a system to create
and maintain this database.
These efforts should be coordinated with an active national effort through the Institute of Traffic
Engineers to develop a national database of bicycle and pedestrian counts, with the ultimate goal to
develop a "trip generation manual" similar to ITE's manual that provides estimates of the number
of auto trips generated by land uses. Metro will then be able to evaluate increases in bicycling and
walking over time, across the region, and specific to land use and demographic conditions. This may
help Metro being adjust land—use and travel forecasting models to better measure and predict bicycle
and pedestrian activity.
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Monitoring Implementation
The database of bicycle improvements and counts described above can be used in conjunction with
other travel count data to monitor the mode share of bicycle use in selected locations throughout
the Metro area. This information in turn can be used to monitor success in meeting the region's
modal targets.
We also recommend requiring local jurisdictions to submit an annual report to Metro detailing
efforts to implement TSP requirements on pedestrian and bicycle improvement implementation.
This information can also be used in periodic updates to the Metro Bike There! Map.
PEDESTRIAN IMPROVEMENTS
Pedestrian activity also is affected by a variety of other strategies described in this report, including
connectivity, transit-oriented design, transportation-efficient development and other tools that allow
for or result in more walking trips. Although we were unable to identify any studies directly linking
pedestrian improvements with changes in mode share, we did find a variety of studies that indicated
relationships between these other strategies in modal shifts.
Description
Pedestrian improvements include sidewalks, crossing improvements (i.e. crosswalks, curb
extensions, median islands), bridge improvements, intersection upgrades, and curb ramp
installations. These strategies are important to increase pedestrian trips, but they also are important
in providing access to transit. A good pedestrian environment would provide safe and comfortable
walkways, clear of obstructions, and well-designed roadway crossings that rninrmrze conflicts with
automobiles.
Effects
Most research in diis area has focused on safety improvement, with clear evidence that provision of
sidewalks and intersection enhancements reduce the number of pedestrian-vehicle crashes. There is
research that also suggests that the existence of sidewalks and direct pedestrian routes to
destinations significantly increases the likelihood of walking trips (with consequent health benefits),
even in suburban areas. However, additional empirical data regarding the impacts of sidewalks and
other pedestrian amenities on mode choice is lacking. The specific effects on mode share are
difficult to quantify.
Implementation and Applicability
Sidewalks, crosswalks, and other pedestrian features are appropriate throughout the region. Public
policy supports the inclusion of sidewalks as part of street design in creating safe and accessible
environments, as Oregon's Transportation Planning Rule requires the inclusion of sidewalks on
most streets. Local jurisdictions are primarily responsible for implementing this strategy in concert
with private developers. In addition, ODOT and Trimet have been working with jurisdictions to
construct and improve pedestrian facilities on state roadways and around transit stops.
Pedestrian improvements are particularly important and likely to be more cost-effective in areas with
strong potential for walking (e.g., higher-density and mixed use areas), in close proximity to schools
(see Safe Routes to Schools section) and in the vicinity of transit facilities. The relative effectiveness
of investments in pedestrian improvements are expected to be higher in town and regional centers,
transit corridors and dense employment areas, in comparison to other parts of the region.
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We recommend that Metro continue to encourage pedestrian improvements in the region. These
improvements are necessary in providing minimum accommodation to those wishing to walk. These
improvements also are of paramount importance to transit users in the region.
Measuring Impacts
Sidewalks and pedestrian facilities can be measured by evaluating the quantity and quality of
walkways, conducting ADA4 curb ramp inventories, and conducting assessments of roadway
crossings. The impacts of the improvements prove to be more difficult in monitoring, as there are
no automated methods to accurately count pedestrian trips. Thus, the most effective and feasible
method to measure impacts is through travel behavior surveys or travel logs. It is important to ask
survey respondents the reasons why they choose to walk.
Similar to the recommendations for bicycle travel monitoring, we recommend establishing and
regularly evaluating a region-wide pedestrian user count system, supporting TMA user surveys, and
incorporating questions about pedestrian travel into Metro's travel behavior surveys.
Monitoring Implementation
Similar to die recommendations for bicycle facility tracking, we recommend tracking sidewalk
mileage based on local jurisdiction information and evaluating progress in increasing pedestrian
facilities. As in the bicycle section earlier, we also recommend requiring local jurisdictions to submit
an annual report to Metro detailing efforts to implement TSP requirements on pedestrian and
bicycle improvement implementation. This information can also be used to update Metro's regional
sidewalk inventory on a periodic basis.
Bus SERVICE IMPROVEMENTS
Description
Improvements to bus frequency and routing can have a strong impact on transit use. Other
important bus improvements include using low floor vehicles and adding bike racks. Recent
interviews with transit riders cite the entire transit experience as important, including everything
from the cleanliness of buses and bus shelters to the assurance of safe and reliable service.
Documented Effects
Although there is no research that documents the direct effect of bus service improvements on SOV
travel, a number of studies on travel behavior show that current and potential transit users identify
convenience as one of the most important reasons to use transit (TriMet, 2001). There also are
studies that show a direct correlation between such improvements and increases in ridership. For
example, an examination of rider counts in Boston showed an increase in ridership of about 28%
after the City restructured routes to provide more direct service to a regional activity center
(Weisbrod et aL 1982).
Implementation and Applicability in the Metro Region
Although expensive, increasing bus frequency and coverage arc relatively straightforward strategies
for transit agencies to implement in order to reduce solo automobile use. They are applicable
throughout the region where ridership and transit demand warrant their use. The RTP calls for
planning for adequate transit facilities and service and adoption of a transit system map in local
TSPs, consistent with Metro requirements.
Americans with Disabilities Act
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Metro's travel model assumes continued provision and improvement of transit service throughout
the region. Local jurisdictions should support and receive a share of the credit (in terms of meeting
modal targets) for efforts by TriMet and other transit providers to improve frequency and coverage
of transit service. Improved frequency and coverage of transit service can have a direct impact on
mode shift and is a prerequisite for many people who may consider shifting from single-occupancy
auto use to other modes as a result of other strategies (e.g., parking pricing).
We recommend that the appropriate agencies look for ways to increase the frequency of transit
service in areas with high demand and ensure that all new and existing transit facilities are accessible,
clean and safe.
Measuring Impacts
Ridership counts, surveys and interviews are typically used to estimate the importance of bus
frequency, coverage and other improvements on transit use. Measurements should be undertaken
on a regular basis to ensure adequate service. Surveys of customer satisfaction should be used to
evaluate a number of factors including bus frequency, reliability, safety and cleanliness. Existing
information and future surveys should be evaluated with an eye toward impacts on non-SOV trips
or additional transit trips as a percentage of all trips.
Monitoring Implementation in the Metro Region
Metro should work with TriMet and other transit agencies to develop new indicators or use existing
criteria to monitor improvements in bus service. Indicators or criteria could include frequency of
service for the system as a whole or high use bus routes, percentage of buses with bicycle racks, low
floors or other specialized equipment, surveys of rider satisfaction (see above), to name a few.
Metro could require or request annual reports on such indicators from transit agencies to help
monitor progress in implementing this strategy.
PARKING PRICING
Description
Parking pricing encompasses a number of strategies that require motorists to pay for using parking
facilities. Parking pricing strategies include:
Eliminating employer-subsidised parking
Employer provision of free parking to employees is often cited as an important reason why people
to drive-alone. Likewise, eliminating these subsidies has a strong correlation with a shift away from
SOV travel to other modes of transportation. Subsidies can be eliminated or altered in the form of a
commuter allowance, available for use on transit or parking, or "cash-out" options, whereby
commuters offered subsidized parking are also offered the cash equivalent if they use other modes
of travel.
/ Ugh occupancy vehicle (110 V) priority parking
Priority parking for high occupancy vehicles (HOV) usually takes the form of subsidies for HOVs
while charging SOVs the full rate. A non-pricing HOV priority strategy would be providing parking
spaces for HOVs at preferred locations, increasing convenience and security.
Metered parking
This strategy involves using meters to charge for on-street parking.
Documented Effects
The effectiveness of these parking strategies varies. Analysis of "before and after" surveys and
parking occupancy data have been shown that pricing public parking can reduce solo driving by 25
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percent (K.T. Analytics, 1995). Eliminating employer parking subsidies typically reduces SOV mode
share by 2.5 to 5 percent, although one study claims a reduction in SOV trips by as much as 25%
(Shoup, 1994). In another study, an employer parking subsidy for HOVs increased carpool use
from 17 to 58 percent, while transit use declined 10 percent (Shoup, 1994a).
Metered parking, when implemented in isolation, has proven less effective. The City of Eugene,
Oregon was successful in freeing up on street parking spaces by increasing parking rates and fines,
but 95% of non-residents avoided increased costs by parking in nearby facilities or shortening their
trips, rather than changing their mode of travel (Shoup, 1994b).
Implementation and Applicability in the Metro Region
Parking pricing strategies can be implemented and supported by local jurisdictions in conjunction
with employers and/or owners of private parking facilities in a variety of ways and on a region-wide
basis or in specific areas. While the documented effectiveness of this strategy is high, it cannot be
feasibly implemented in all jurisdictions or areas of the Metro region. Economic conditions make it
infeasible where alternative free parking is available and/or land costs or densities are low.
Therefore, these strategies are most effective when instituted as part of a comprehensive plan that
takes into account the supply of priced and free parking in dense urban areas, bodi on and off-street.
Parking pricing strategies face obstacles other than the readily available parking alternatives.
One obstacle to implementation of this strategy is a lack of participation from owners of parking
facilities and private employers. It may be difficult to convince some employers to eliminate the
subsidies they use to attract employees. Another obstacle concerns HOV priority parking that
targets commuters along urban fringes and transportation corridors. This strategy has been shown
to increase carpool and vanpool use, but often attracts new users away from transit. On-street, or
metered, parking is most often used as a parking solution rather than as a strategy to influence
modal shift. Metered parking can be implemented in targeted areas to increase on street parking
availability for residential and short-term use.
We recommend that Metro encourage local
jurisdictions, TMAs and others (e.g. business
associations) to work with employers and parking
facility owners to create a comprehensive pricing
strategy. This strategy would encourage employers to
eliminate parking subsidies for their employees while
ensuring that all on and off-street parking spaces in that
jurisdiction are competitively priced.
In addition, Metro should consider the following actions as part of the next RTP update:
• Require public agencies above a certain size to eliminate parking subsides and/or provide
cashout alternatives for their employees.
• Require public and private parking facilities to reserve spaces or reduce fees for HOVs through
municipal codes and Metro guidelines.
• Prepare informational materials promoting this strategy and targeted to employers in areas where
this strategy is expected to be most effective; work with local jurisdictions, TMAs and others to
disseminate these materials.
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• Incorporate this strategy in marketing efforts expected to be undertaken by the RTO program as
part of its regional marketing program to promote use of alternative travel modes.
These requirements likely would not be applicable in all jurisdictions but could be required in
selected jurisdictions or sub-areas within the region.
Measuring Impacts
The effects of these strategies can be measured by analyzing mode of commute data obtained
through "before and after" surveys. The surveys should be distributed when an employer is
eliminating parking subsidies or new parking incentives are implemented for HOVs. In addition,
Metro should use the results of survey methods, research obtained through this study and data
gathered by the RTO program to refine assumptions in its regional travel model.
Monitoring Implementation in the Metro Region
Metro uses a parking cost factor in its modeling to approximate the effect of minimum and
maximum parking ratios that are required by Title 2 of the Urban Growth Management Functional
Plan. Most local jurisdictions have adopted the ratios in their plans and development codes. The
RTP currendy does not require local jurisdictions to implement pricing. Future monitoring of new
requirements could entail the following:
• Incorporate review of this strategy in Metro's TSP review procedures (checklist).
• Assess progress of local employers through data collected for the ECO and RTO programs;
work with diose programs to incorporate questions about use of this strategy in their monitoring
efforts.
• Continue to refine the travel model and estimate current and future effects of pricing through
the model.
SAFE ROUTES TO SCHOOL
Description
Safe Routes to School (SR2S) programs use a combination of infrastructure improvements (sidewalk
infill, intersection enhancements, bike lanes, shared use paths, bike parking), education (training kids
on bicycling and walking safety), enforcement (police presence), and encouragement. Effective
programs make it easier and safer for children to walk or bike to school.
Effects
These programs have been growing in popularity all over the U.S. as well as throughout Europe.
Based on preliminary studies of programs in Marin County, CA, and Boston, they appear to be
effective in influencing travel mode choice. The Marin program has shown reductions in SOV trips
associated with school commuting of 13 percent based on its programs. This would translate to a
roughly 1-2 percent impact on the total number of trips, based on the relative proportion of school-
related trips to all trips. The impacts on the overall traffic system would be more substantial since
most school —related trips occur in the morning and evening peak travel periods. Long-term impacts
of SR2S programs are not known due to the newness of the programs.
Implementation and Applicability
Safe routes to school programs are organized by local jurisdictions with support from school
districts and private organizations, and are applicable throughout the region. Portland's SR2S
program will begin in Fall 2005. Guidance is available through the Safe Routes to School coalition
website, and through non-profit groups such as the Bicycle Transportation Alliance.
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We recommend that Metro provide support and encourage jurisdictions or private organizations to
implement Safe Routes to School programs. Metro also could adjust its MTIP funding evaluation
criteria so that improvements to school areas would receive greater priority in future funding cycles.
In addition, we recommend that Metro create an umbrella database of safe routes to school
activities, and include school sites within the bicycle/pedestrian user count database. This would be
another excellent opportunity to involve PSU students or school-age students at the school sites
themselves. Metro could help instigate selection of a handful of school sites in each jurisdiction,
taking care to select a variety of demographic and land use types, for on-site annual tracking of
school travel modes. Some of this can be done by coordinating with the schools' transit providers
(if they exist.)
Measuring Impacts
The implementation of programs can be measured by evaluation of die number and quality of
programs. The actual impacts can be measured through before- and after-counts of students that
walk or bike to school and the number of "chauffeured" trips to and from the school. In addition,
travel surveys should be distributed to students as well as parents to document mode choices and
the reasons behind the choices. Since SR2S programs rely on a combination of strategies, it would
be useful to know which strategies are most effective in influencing behavior.
Monitoring Implementation
To the extent Metro implements the recommendations above — to help fund and track safe routes to
school projects — Metro also should monitor the success of these efforts, reporting regularly on the
number of schools and estimated resulting number of trips that are affected. Metro may want to
consider incorporating assumptions about safe routes to schools projects in its travel model to
project regional effects on travel behavior and mode share.
Section 3. Other Possible Strategies to Achieve Modal Targets
The following strategies are recommended as additional tools which may be implemented by local
jurisdictions or other entities to help achieve modal targets. These strategies are optional. They
should be encouraged and where utilized, the effects should be documented. While they are
expected to affect mode choice, they are not recommended as minimum requirements for one or
more of the following reasons:
• Limited impact on modal share
• Relatively costly to implement
• Not applicable to all jurisdictions within the region
• Implemented primarily by the private sector, transit agencies, regional or state governments, or
advocacy groups
• Difficult or impractical to measure impacts and monitor success on a regional basis
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STRATEGY PRIMARY
IMPLEMENTATION
ENTITY
SUPPORTING
IMPLEMENTATION
ENTITY
Parking
* Additional parking management and supply strategies
Transit
• Bus service improvements
• High capacity transit (Light rail, streetcar and bus rapid
transit)
• Demand responsive / ADA service
• Marketing and promotion, including individualized
marketing (e.g., TravelSmart™)
• Park-and-ride and carpool lots
Transportation Management and Employer based strategies
• Alternate Work Schedule and Telecommute
* Carshare
• Guaranteed Ride Home
• Rideshare
• Shuttle Service
• Marketing and promotion, including individualized
marketing (e.g., TravelSmart™)
• HOV Lane 5
Bicycles and Pedestrians
* Encouragement, Promotional and Individualized
Marketing Programs
• End-of-Trip Facilities
• Free Bike and "Smart Bike" Programs
• Traffic Calming
Pricing
• Peak period pricing — lane or facility-based pricing
• Mileage-based insurance
• Mileage-based fees
• Gas tax increase
Local Jurisdictions
Transit Agencies
TriMet, Metro,
Local Jurisdictions
Transit Agencies,
Metro
Transit Agencies
TriMet, ODOT
Employers
Employers
Employers
Employers
Employers
Metro, TMAs
ODOT
Metro, Advocacy
Groups
Employers, Local
Jurisdictions
Employers,
Advocacy Groups
Local Jurisdictions
Metro, ODOT
Private Sector, State
Legislature
ODOT, Legislature
ODOT, Legislature
Private Sector,
Metro
Local Jurisdictions
Local Jurisdictions
Employers
Local Jurisdictions,
Employers
Local Jurisdictions
TMAs, Metro
TMAs, Metro
TMAs, Metro
TMAs, Metro
TMAs, Metro
Local Jurisdictions,
Employers
Metro, Local
Jurisdictions
Local Jurisdictions,
Employers
Metro, Transit
Agencies, Advocacy
Groups
Local Jurisdictions
Advocacy Groups
Advocacy Groups
Advocacy Groups
HOV lanes are placed in this section for lack of a more appropriate category.
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TIMED PARKING (OTHER REQUIREMENT)
Description
Though not required, timed parking is another type of supply management technique and can be
used to encourage alternative modes of travel by placing time limits on on-street parking spaces.
Documented Effects
Timed parking has not been found to have a strong impact on modal change. One peak-period
demonstration aimed at reducing SOV commuting resulted in a 40 percent decrease in peak-period
parking space occupancy, but only a small number of commuters changed transportation mode
(Charles River Associates, 1984).
Implementation and Applicability in the Metro Region
Timed parking is designed to reduce peak-period and long-term parking, but can be minimally
effective when implemented with other pricing and supply management strategies.
As with parking pricing strategies, we recommend that Metro encourage local jurisdictions to work
with employers and parking facility owners to create a comprehensive parking management strategy.
This strategy would use timed parking to control on-street parking in specific areas.
Measuring Impacts
Timed parking supply and management can be measured using parking space occupancy statistics.
In addition, transportation surveys should include timed parking as an option for why people choose
alternative forms of transportation for certain types of trips.
Monitoring Implementation in the Metro Region
Metro should track implementation of timed paid parking within and by local jurisdictions. This
should be a relatively manageable and straightforward process, given that timed parking will be
implemented gradually as market and other conditions allow.
HIGH-CAPACITY TRANSIT (HCT)
Description
High-capacity transit includes both Bus rapid transit (BRT) and light rail transit (LRT). HCT uses
various techniques to provide frequent, fast and reliable service along transit corridors. BRT uses
dedicated lanes, limited stops and improved bus stations to provide frequent bus service. LRT uses
exclusive rights-of-way and well-designed transit stations to move passengers by train.
Documented Effects
Studies have used traffic counts and surveys to
show that high frequency rapid transit is
effective in attracting new ridership (TCRP,
2003).
No studies have been able to isolate the effects
of light rail on SOV travel. The Transit
Performance Monitoring System reports that
more than half of transit passengers would
travel by automobile without transit (FTA
2002). One recent study found that a 10
percent increase in a city's rail transit service
results in a decrease of 40 annual VMT per
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capita (Bento, et al, 2004). Portland's Interstate MAX Yellow Line carries 92 percent more people
compared with the former Interstate Avenue bus line (Progressive Railroading, 2005).
Implementation and Applicability in the Metro Region
Both LRT and BRT can be difficult and costly to implement, due to construction costs and scarcity
of land, but they also can be effective in increasing transit mode share and reducing automobile
travel. HCT must be implemented through cooperation among local and regional governments,
transit agencies, businesses and neighborhoods. These services are most effective when located in
congested urban corridors.
We recommend that TriMet move forward with implementation of the Transit Investment Plan, and
plans for the South Corridor I-205/Pordand Mall Light Rail Project which will add 8.3 miles of light
rail to the region's transit system. This project will also provide a new link from the Clackamas
regional center to Pordand State University through downtown Portland. Metro and TriMet should
look to continue to expand the region's light rail system and consider the use of Bus Rapid Transit
service in areas where light rail is not feasible.
Measuring Impacts
Measuring the impacts of HCT can be carried out using ridership and automobile counts before and
after the implementation of BRT routes and LRT lines and can be supplemented using "before and
after" surveys.
Monitoring Implementation in the Metro Region
Implementation of this strategy is relatively easy to monitor given the limited number and high
visibility of projects, as well a TriMet and Metro's role in helping plan light rail projects.
PARK-AND-RIDE/CARPOOL FACILITIES AND HOV LANES
Description
Park-and-ride facilities include parking lots located along the urban fringe and higher occupancy
vehicle (HOV) lanes reserved for use by carpools, vanpools and buses. Park-and-ride facilities allow
suburban commuters to transfer from automobiles to higher occupancy modes of travel, such as
carpools or transit. HOV lanes allow cars with multiple occupants to travel more quickly than
SOVs.
Documented Effects
There is no research available that directly correlates the construction of park-and-ride facilities with
mode shift. However, "before and after" surveys about mode choice reveal that, generally, 40 to 60
percent of park-and-ride lot users previously drove alone (Bowler et all, 1986). In addition, transit
agencies such as TriMet often collect origin-destination surveys that could be used to estimate
reductions in vehicle miles traveled by park-and-ride lot users. On average, HOV lanes can reduce
vehicle trips anywhere from 4 to 30 percent (Cosmis, 1993 and Pratt, 1999).
Implementation and Applicability in the Metro Region
These facilities are coordinated and constructed by local and regional government and
transportation agencies. HOV lanes typically are implemented by state highway departments. These
facilities require adequate funding and land to be successful. Both strategies are effective along
congested transportation corridors, while park-and-ride lots also are effective when located at the
urban fringe and when accompanied by adequate service. Commuters often cite safety as a major
concern when deciding whether or not to use park-and-ride facilities.
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We recommend Metro, in partnership with local jurisdictions, help facilitate work by TriMet and
ODOT to identify opportunities to increase the number of park-and-ride facilities for suburban
commuters, including formal park-and-ride lots near major transit facilities and informal park-and-
ride lots for carpools near state highways or other regional transportation corridors.
Measuring Impacts
The effectiveness of park-and-ride facilities is most often measured by surveying facility users.
Before and after ridership counts can also be used to determine the impacts of park-and-ride lots.
As noted above, origin-destination information can be used to estimate reductions in vehicle miles
traveled of park-and-ride lot users.
Monitoring Implementation in the Metro Region
Metro could develop a database of park-and-ride lots, similar to that recommended for bicycle and
pedestrian facilities in previous sections of this report. This database could be used to track the
number of park-and-ride lots constructed, number of spaces developed, and resulting reductions in
vehicle miles traveled. This information could be used to both monitor progress in building facilities
and in reducing single-occupancy vehicle miles traveled, when coupled with data on total regional
traffic volumes.
TRANSIT PRICING
Description
Changes in transit fees, such as fare reductions are usually implemented by providing free or
discounted parking passes.
Documented Effects
"Before and after" surveys showed a 18 percent reduction in SOV trips due to reductions in transit
fees over a period of two years (King County Metro, 1998; Koss, 1999).
Implementation and Applicability in the Metro Region
This strategy typically is implemented by regional governments or transit agencies. Despite some
correlation between reduced transit fares and increased ridership, this strategy generally is not
recommended for local jurisdictions as it depletes a source of revenue that can be used to improve
the system.
Measuring Impacts
User surveys are the most effective means of measuring the effectiveness of this strategy, given the
lack of existing data about the impact in other regions.
Monitoring Implementation in the Metro Region
Because this technique is not recommended as a minimum requirement, monitoring on a regional
basis is not recommended.
ALTERNATE WORK SCHEDULES AND TELECOMMUTING
Description
Alternate work schedules include:
• Flextime - employees are allowed flexibility in their daily work schedules.
• Compressed work week - employees work fewer days, but still put in a full work week. One
example would be working four 10-hour days instead of five 8-hour days.
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A related strategy is telecommuting, substituting telecommunications for physical travel, allowing
employees to work from home. These strategies are implemented by individual employers in an
attempt to reduce costs and commute trips.
Documented Effects
No research has been conducted on the effects of alternate work schedules and telecommuting on
SOV travel. These strategies have been shown to reduce peak-time commuting trips by 20 percent
to 50 percent (Ewing, 1993). Without knowing whether this strategy affects SOV commute trips
differently from other commuting trips, it is difficult to estimate the effect of this strategy on mode
share.
Implementation and Applicability in the Metro Region
Local jurisdictions and Metro can play a supportive role, but these strategies are primarily
implemented by individual employers. Metro also can encourage use of these strategies dirough
marketing efforts and support for TMAs through the RTO program.
Measuring Impacts
The effects of this strategy can be instituted region-wide and measured using estimates based on
local commute data or survey methods.
Monitoring Implementation in the Metro Region
Metro can monitor progress in implementing these strategies to some degree through the work of
the RTO program, local TMAs and documentation prepared for compliance with the ECO
program. This information can be compiled and assessed in updating the RTP.
CARSHARE
Description
Carsharing refers to automobile rental sendees that substitute for private vehicle ownership.
Participants are charged for occasional use of a shared vehicle.
Documented Effects
Though no studies have been done to measure the effect of carsharing on solo automobile travel,
these programs have been shown to reduce vehicle trips and miles of travel. Two-thirds of the
participants in one carshare program avoided purchasing another car, resulting in VMT reduction of
47% (Cervero and Tsai, 2003).
Implementation and Applicability in the Metro Region
Carshare programs typically are implemented by cooperatives or private businesses. This strategy
can be applied regionally but is more effective in dense areas (e.g., downtowns, town centers,
regional centers, or dense residential areas) where cars can be placed within closer proximity to
potential users.
While this strategy is not applicable for implementation by local jurisdictions, they can encourage the
use of carshare programs and use shared vehicles instead of purchasing new city or county vehicles.
Measuring Impacts
The impacts of this strategy can be measured by surveying carshare members, reviewing information
about the extent of use of carshare programs in terms of total and average miles driven per carshare
user and comparing this information to total SOV travel within the region. While such information
would be useful in identifying the impacts of carsharing, it also would be relatively time-consuming
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and involve many analytical assumptions. Until use of car-sharing becomes more predominant in
the region, tracking this information in a comprehensive manner is not recommended.
Monitoring Implementation in the Metro Region
Given that this strategy cannot be implemented by Metro or local jurisdictions and is not identified
as a potential minimum required strategy for the RTP, no procedures are recommended for
monitoring implementation.
GUARANTEED RIDE HOME
Description
Guaranteed Ride Home (GRH) programs provide people who commute by alternative modes with a
ride home when needed due to work circumstances or an emergency.
Documented Effects
In one study, a survey of commuters showed that 59% of rideshare and transit users cited GRH as
an important factor in their mode choice (K.T. Analytics, 1992).
Implementation and Applicability in the Metro Region
GHR trips generally are implemented by individual businesses with support from TMAs. This
strategy is most effective in suburban areas where transit service is not as readily available. It should
continue to be supported and encouraged by TMAs as a way to reduce auto trips. However, no
other formal implementation actions are recommended.
Measuring Impacts
The impacts of this strategy can be measured by surveying employers and TMAs that offer the
service and using data on how often the service is used to estimate reduction in SOV trips.
Monitoring Implementation in the Metro Region
Given that this strategy cannot be implemented by Metro or local jurisdictions and is not identified
as a potential minimum required strategy for the RTP, no procedures are recommended for
monitoring implementation. However, die RTO program and individual TMAs may monitor
implementation of this strategy and document it in their annual reports.
RIDESHARE
Description
Rideshare, including carpooling and vanpooling, aims to provide access to employment centers or
transit in low density areas, thus reducing SOVs.
Documented Effects
No data is available that documents the effects of rideshare programs on SOV trips. However,
ridesharing has proven effective in increasing the average number of occupants per vehicle.
Rideshare programs, along with ouier incentives, can reduce commute trips by 10 to 20 percent
(Winters and Rudge).
Implementation and Applicability in the Metro Region
Rideshare programs can be applied region-wide and typically are implemented by a transit agency,
privately or through a matching service, but can be supported by local jurisdictions. Rideshare
programs appear to be most effective when implemented by large employers for employees who
have relatively long commutes and regular commuting schedules.
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TriMet currently operates six vanpool shuttles and two traditional vanpools. C-TRAN operates 10
vanpools. C-TRAN recently completed a market analysis to determine the potential for vanpools in
their service area. Initial findings show that there is a considerably large, untapped vanpool market
throughout the bi-state region, including areas that fall outside of the Metro urban growth boundary.
In 2004, the vanpool program will be merged with the CarpoolMatch NW program to create the
Regional Rideshare program. A 2005 market research and analysis study will provide
recommendations on how to organize the rideshare program to better serve areas where carpools
and vanpools can be most effective.
The RTO 2005 rideshare market research and analysis study will guide development of a Regional
Rideshare Program. The study evaluated 15 employment centers in the region and will identify the
most promising vanpool markets based on an analysis of current rideshare patterns.
Measuring Impacts
Trip count data can be analyzed to measure the effects of ridesharing. Data can be collected by
TMAs and DEQ for monitoring compliance with the ECO rule. To measure the impacts on mode
share and modal targets, surveys of riders also would be needed to verify what percentage of
vanpool or carpool trips would otherwise have been made by SOVs (as opposed to transit or other
modes). Collecting and evaluating this information on a regional basis likely would be challenging.
However, it might be possible to use sample data to identify a rideshare factor that could be
incorporated in Metro's regional travel model.
Monitoring Implementation in the Metro Region
The 2005 regional rideshare study will identify recommendations for monitoring and
implementation in the Metro Region.
SHUTTLE SERVICE
Description
Shutde services provide transportation in the form of vans or small buses in areas where regular
transit service does not exist. Shuttles allow more people to use alternative transportation rather
than a car.
Documented Effects
To date, no quantitative studies have analyzed the link between shutde services and modal choice.
Implementation and Applicability in the Metro Region
This service can be implemented by individual businesses in suburban areas to improve access to
transit for employees or by public agencies to increase mobility without the use of a car in activity
and commercial centers.
Measuring Impacts
The impacts of this strategy can be measured by surveying employers and TMAs that offer die
service and using data on how often the service is used to estimate reduction in SOV trips.
Monitoring Implementation in the Metro Region
Given that this strategy cannot be implemented by Metro or local jurisdictions and is not identified
as a potential minimum required strategy for the RTP, no procedures are recommended for
monitoring implementation. However, the RTO program and individual TMAs may monitor
implementation of this strategy and document it in their annual reports.
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MARKETING AND PROMOTION
Description
Transit marketing includes everything from mass-market information campaigns to targeted
promotions. One particularly effective strategy incorporates Individualized Marketing Programs.
The TravelSmart™ program, implemented by governmental or transit agencies, identifies individuals
who want to change the way they travel and motivates them to consider a variety of travel options
with information about how to use transit, bike paths, carpool services and other alternative modes.
Documented Effects
An analysis of travel diaries show that a pilot program implemented by the government of Western
Australia achieved a 10 percent reduction in car travel and a 21 percent increase in transit use
(Socialdata Australia Pty. Ltd, 2000). However, these reductions can only be applied to participants
in the programs who had already identified a desire to make more frequent use of non-SOV modes.
The impact of these programs on the general population has not been quantified.
Implementation and Applicability in the Metro Region
Local and regional jurisdictions and transit agencies use transit marketing and promotion to attract
new ridership to transit. The City of Portland has conducted two TravelSmart™ pilot programs —
one in the Hillsdale area and another in the Interstate MAX corridor. The City also is preparing to
conduct a large-scale effort of a similar nature in the Interstate MAX corridor. Metro's RTO
program currendy is embarking on a regional marketing effort to encourage use of alternative modes
of travel. Notwithstanding successful local examples in the City of Portland, TravelSmart™
programs are best applied at the regional level, because of the cost and staffing resources associated
with diis individualized marketing approach. Data collection is also a critical component of this
program.
These programs are likely to be most successful in changing the behavior of people who have access
to a full range of effective transportation alternatives (i.e., frequent, convenient transit service,
bicycle and pedestrian facilities, etc.).
Measuring Impacts
We recommend that transit and other agencies attempt to measure the impact of this strategy
through rider surveys and other means and periodically report the results to Metro. Questions that
help assess effectiveness also could be incorporated into the travel behavior survey and RTO
marketing efforts.
Monitoring Implementation in the Metro Region
Metro may be able to use the results of the reports and surveys identified above to monitor
implementation of this strategy.
ELIMINATION OF AUTO ACCESS (CAR-FREE ZONES)
Description
Car-free zones, or areas that restrict auto use, directly reduce automobile use and increase bicycling
and walking. According to the Car-Free Network, over 1,500 cities have participated in car-free days
in 2004. These strategies range from one-time events in small sections of a city to permanent
elimination of auto travel in large portions of an urban area.
Effects
Car-free programs that only apply over a small area or during limited time periods generally have
modest, short-term impacts. They may simply shift vehicle traffic to other locations and times.
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Larger scale Car-Free programs implemented in conjunction with other strategies may cause
significant travel impacts if they make travel alternatives more attractive and help change overall
travel habits. No long-term effects of car-free programs have been documented.
Implementation and Applicability
Car-Free areas tend to be most feasible and accepted in urban areas with good travel alternatives
(transit, cycling and walking) and peripheral automobile parking. This strategy is particularly
appropriate in high-density areas. However, it can be difficult to implement due to political
resistance and opposition from businesses. Based on research in Bogota and other cities, there have
been no negative economic repercussions as a result of the car-free programs. According to Car
Free Program staff at the United Nations, retail behaviors tend to shift to adapt to changes in
automobile access.
We recommend that Metro encourage jurisdictions or private organizations to implement one-day
car-free days in downtown areas. It would be most appropriate to organize this event in
coordination with the World Car Free Day on September 22nd. These events would be most
successful if they involve a broad group of participants including businesses, schools, non-profits,
TriMet, and faith-based groups. The events would highlight the effects of SOV trips on downtown
areas and could be used to inspire non-SOV travel behavior.
This technique could be used as an optional strategy by local governments on a more permanent
basis, as desired to improve livability and to create walkable urban areas. However, it is not
recommended as a regional strategy to achieve modal targets.
Measuring Impacts
Impacts of car-free zones can easily be measured in the affected area and with regards to the
immediate short-term effects. However, travel surveys would be needed to measure the long-term
effects of auto restrictions.
Monitoring Implementation
Monitoring implementation of this strategy is not recommended, given its limited impact on regional
mode share.
END-OF-TRIP FACILITIES
Description
End-of-trip facilities include bike parking, showers,
and changing rooms for cyclists. Bike parking
improvements include short-term bike parking, long-
term bike parking such as bicycle lockers or bike-lids,
or secure bike storage rooms. They also may include
bicycle repair facilities such BikcStation™ facilities
that provide staffed valet-parking services.
Effects
Anecdotal evidence, as well as at least one study,
suggests that bike racks attract users; before and after
surveys of BikeStation™ and Bike Central (a Portland
shower/locker/program) find that many users previously drove or took transit. Based on a 1997
survey conducted by Bike Central in Portland, 77 percent of users previously drove alone to work.
60 Julv, 2005
Strategies and Tools for Future Implementation
According to research conducted by BikeStation™ in Seattle, 30 percent of users previously drove
alone to work. The impacts on overall mode shift on the general population are not known.
Implementation and Applicability in the Metro Region
This strategy is appropriate for implementation by local jurisdictions, TriMet, and developers
throughout the region. Most local jurisdictions have codes that require minimum parking facilities
for bicycles. Development incentives are used to encourage provision of bike parking facilities.
Numerous national and local guidelines are available to encourage appropriate design and placement
of bike parking facilities. In addition, public agencies may partner with private businesses to provide
these services for commuters (such as with the Bike Central program).
Local jurisdictions should continue to implement this strategy through state guidelines and their own
standards. In addition to encouragement, Metro should consider partnering with TriMet and a
private organization such as BikeStation™ to develop a facility that serves regional bike commuters.
No additional RTP requirements related to this strategy are recommended.
Measuring Impacts
The implementation of end-of-trip facilities can be measured by evaluating the quantity and types of
facilities. The number of users of the facilities is also a good indicator of their function and value. As
with most of the other strategies, the impacts of end-of-trip facilities on reducing SOV use can only
be accurately evaluated through user surveys. Use also can be tracked by counting bicycles parked at
bike racks and users of BikeStation-type facilities. This could be a component of the recommended
bicycle/pedestrian annual report described in the bicycle improvements section, to the extent
possible for government-funded projects. Most bicycle parking implementation occurs as part of
private development and is not tracked. Setting up a database of privately-provided bicycle parking
is not recommended.
Monitoring Implementation
As noted above, Metro could track implementation of this strategy through maintenance of a
regional bicycle and pedestrian improvement database. Given that this strategy' is not recommended
as a minimum requirement, not additional monitoring is recommended.
FREE BIKE AND "SMART BIKE" PROGRAMS
Description
Numerous evolutions of free-bike programs have been implemented around the world, from the
randomly-placed community bikes of Portland that suffered high rates of attrition, to the "Smart
Bikes" of Europe which are used by visitors for a small deposit. In addition, there are programs in
the United States and Europe whereby bicycles were strategically distributed to interested car
commuters. The "Smart Bikes" are essentially automated bike rental kiosks that make it easier for
visitors to rent bicycles for either sightseeing or for short trips. An effective program would provide
pickup and drop-off sites at major visitor destinations. These programs require high levels of
maintenance, which can be off-set by selling of advertising on the bikes or the kiosks.
Effects
European anecdotal evidence suggests that these programs have had a positive impact on bicycling,
but U.S. cities have had little measured success in reducing SOV trips.
Implementation and Applicability
Due to the high-rates of attrition, the free bike programs would not be appropriate for
implementation by public agencies. However, the "smart bike" programs may be implemented by
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public agencies through a partnership with private businesses. Metro could encourage development
of such programs. This program would be appropriate in areas with high numbers of visitors or
tourists.
Measuring Impacts
The effect of implementation of "smart bike" programs can be measured by evaluating the quantity
of bicycles made available through this program, coupled with assumptions about the number of
trips used per bicycle per year, to identify total increase in or share of trips per year. The number of
users of the facilities is also a good indicator of their function and value. As with most of the other
strategies, the impacts of end-of-trip facilities on reducing SOV use can only be accurately evaluated
through user surveys.
Monitoring Implementation
Monitoring implementation of this strategy is not recommended, given its limited impact on regional
mode share.
OUTREACH, ENCOURAGEMENT, AND INDIVIDUALIZED MARKETING PROGRAMS
Description
Encouragement and promotional programs range from one-day events, to large-scale advertising
campaigns, to individualized marketing programs such as TravelSmart™. The TravelSmart™
program is "a social marketing program that identifies individuals who want to change the way they
travel, motivates them to think about their travel options and provides them with information about
how to use transit, bike, walk or carpool for some of their trips."
Effects
A wealth of anecdotal information based on counts and surveys of participants suggest these
programs are having positive results. While many have not been in place for sufficient time to judge
long-term results, a recent pilot TravelSmart™ program conducted in Portland showed a reduction
in the share of drive-alone trips of approximately 10 percent for program participants. Programs in
Australia have resulted in even higher mode shifts. However, the reduction in SOV trips is among
willing participants in the program. The effect on the general population of the TravelSmart™
program or similar efforts is not yet known.
Implementation and Applicability
Transportation departments, public health agencies, non-profits, and private businesses are all
implementing programs to encourage bicycling and walking trips. Local governments can initiate
these programs with support from non-profit groups and foundation funding. Local government
also can provide technical and financial support to organizations such as the Bicycle Transportation
Alliance that are working to encourage cycling trips. Metro's RTO program has recendy shifted its
focus towards a greater emphasis on regional marketing and will be pursuing such activities to
promote non-SOV modes of travel.
Notwithstanding successful local examples in the City of Portland, TravelSmart™ programs are best
applied at the regional level, because of the cost and staffing resources associated with this
individualized marketing approach. We recommend that Metro continue to encourage non-SOV
travel modes throughout the region through its RTO group and also work with local jurisdictions
and schools on educational and encouragement campaigns. Metro can model its transportation
efforts after its successful environmental and waste reduction campaigns.
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Measuring Impacts
All of the encouragement and promotional programs can be measured through travel surveys. These
surveys should be used to measure short-term changes as well as long-term travel behavior changes,
and are a critical component of this program.
Monitoring Implementation
Metro should document its efforts and to the extent practical, the efforts of the private and non-
profit sectors to encourage bicycle and pedestrian uses. Monitoring of the discrete effect on mode
share is likely to be difficult and time-consuming, given the relatively level of impact and is not
recommended.
TRAFFIC CALMING
Description
Traffic calming aims to reduce the "dominance and speed of motor vehicles." It employs a variety
of techniques to decrease vehicle speeds, either on a street or throughout a neighborhood. Tools
include a variety of infrastructure improvements such as curb extensions, traffic circles, chicanes,
raised crosswalks, and speed bumps. Successful traffic calming improvements contribute to the
speed reduction of automobiles. Some traffic calming improvements also function to reduce "cut-
through" traffic and restrict automobile access on neighborhood streets. Traffic calming features
also can include non-transportation elements such as art, environmental remediation, and
beautification.
Effects
While the main goal of traffic calming is to reduce automobile speeds, studies in England, Germany,
and Japan found that bicycle and pedestrian trips increased as a result of the improvements. In the
Japanese study, the increase in bicycle mode share was greater than the increase in pedestrian mode
share. The exact effects of traffic calming on mode shift are difficult to quantify but may account for
about a shift of approximately 1 percent from automobile use to bicycle and walking.
In the Portland area, local and collector street traffic calming projects have been extremely effective
at decreasing speeds and improving livability and safety. These have included a whole range of
features from speed bumps and mini traffic circles on local streets and collectors to traffic diversion
on local streets. However, we do not have data to show an effect on non-SOV mode share. That
said, traffic calming remains a popular tool to combat the harmful aspects of automobiles.
Implementation and Applicability
Traffic calming strategies are appropriate for implementation by local jurisdictions throughout the
region. These strategies can be implemented relatively easily in both new and older neighborhoods,
notwithstanding considerations of cost and public attitudes. Numerous guidelines exist to provide
appropriate selection and design of facilities based on the roadway characteristics. To the extent
they help increase walking and bicycling, they are likely to be most effective where they have the
greatest potential to reduce speeds and increase safety. These factors can vary significantly
throughout the region, making it difficult to predict where this strategy might be most effective.
We recommend diat Metro continue to encourage traffic calming throughout the region. These
improvements have multiple benefits on the aesthetics and livability of communities and the safety
on roadways.
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Measuring Impacts
T h e implementat ion of traffic calming can be measured by evaluating the quantity and quality of the
projects. T h e effects of the traffic calming measures on reducing speeds can also be measured
through before and after speed surveys. T h e number of bicyclists and pedestrians using the traffic-
calmed streets can also be counted; at least some traffic calmed streets should be included in the
bicycle/pedestrian count database. However , the counts would
not necessarily reflect the number of new users since bicyclists
w h o typically used another parallel route may be now using the
traffic calmed route. Therefore, the effects on reducing S O V
use can only be accurately evaluated through travel surveys.
Monitoring Implementat ion
•f ••*•£«"'-*'•'"' * - The recommended annual report o n bicycle and pedestrian
facilities implementat ion could include information about
implemented traffic calming projects.
CONGESTION OR VALUE PRICING
Description
Congestion pricing typically is applied in one of the following three ways:
> Area-wide pricing, where fees are charged all or many facilities within a region or by pricing
facilities that provide entry to a region or area.
• Facility-wide pricing, where a fee is charged to use a given facility.
• Partial facility or lane pricing, where only some lanes of a given facility are priced.
In each case, higher tolls are typically charged during peak travel periods. In most cases, carpools
and transit users are exempt from the toll or pay a lower fee to use the priced lanes or facilities.
Single-occupancy vehicles typically pay a higher fee to use the priced lanes. Tolls can be collected
manually (use of toll booths) or electronically, using transponders and over-head readers, along with
an automated billing system.
Documented Effects
Area-wide pricing programs have been the most effective in reducing SOV use and shifting mode
share or in shifting travel by time of day. The most successful program, first implemented in 1975,
is in Singapore, where single-occupancy vehicle use in the central city dropped by over 20% and use
of transit and four-person carpools increased by a corresponding amount. Programs in Norway,
London and Germany resulted in mode shifts of 7 to 15 percent for priced areas. Modeling studies
in the US indicated a potential mode shift or reduction in VMT of anywhere from 4 percent (Los
Angeles) to 28 percent (Boston).
Facility-wide pricing has been implemented in Europe, Asia and the U.S., with varied results. Only
Seoul, Korea's program has directly measured mode shift, with a significant decrease in SOV mode
share (30 percent shift between SOVs and other modes). Shifts in mode share either have not been
measured directly or achieved in other areas (France, New York/New Jersey and Florida). In most
of these cases, the primary effect was to shift travel to non-peak periods (die main goal of the
program), with little to no change in mode of travel.
Partial-facility or lane pricing has been implemented on two California freeways and one freeway in
Texas. Effects on mode share for these facilities have been relatively small, although they have been
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successful in shifting travel time and raising revenues for transit and other transportation
improvements. In at least one case, average vehicle occupancy increased slightly.
Implementation and Applicability in the Metro Region
While congestion pricing has been very successful in some areas, implementation of a
comprehensive system in this region will face a variety of challenges, including cost of
implementation and concerns about equity, diversion to non-priced facilities and other factors.
Metro conducted a pilot project to explore implementation of congestion pricing. That study
recommended considering use of peak period pricing primarily on new lanes as part of
improvements to major highways where capacity is being added. Lane and facility pricing currently
are being studied as part of the Highway 217 corridor planning project and will be studied as part of
other future corridor planning processes. Future implementation would be most appropriate at the
regional or state level with coordination and cooperation of local jurisdictions.
Measuring Impacts
A combination of traffic counts and driver surveys can be used to help assess the impact of peak
period pricing applied to a lane or facility. To accurately measure impacts, data should be collected
for an entire corridor to capture information about impacts on parallel roads or other facilities. Data
on travel by all modes in the subject corridor, both before and after implementation should be
collected and updated periodically to assess longer term effects. Surveys of travelers in the subject
corridor may be needed to isolate the impacts of pricing in comparison to other factors affecting
travel behavior there.
Monitoring Implementation in the Metro Region
To the extent it implements this strategy, Metro should use the information described above to track
progress in using peak period pricing and its success. This should be a fairly manageable process,
given the relatively limited number of highway corridors where it may be applied in the future.
MILEAGE-BASED TAXES AND FEES
Description
Under this strategy, taxes or fees are converted to be assessed based on vehicle miles traveled with
the goal of increasing the costs of driving, particularly for SOVs, in an effort to reduce miles traveled
and indirectly increase the share of travel by other modes. Implementing this strategy would involve
converting purchase price taxes, vehicle registration or vehicle lease fees to a mileage-based tax to be
paid over time. Mileage based fees or taxes can be assessed through use of electronic equipment
that measures mileage and converts it to an annual fee or tax. These strategies have been
implemented or proposed in the Netherlands, Israel, the United Kingdom and the European Union.
Recent legislation in Oregon directed the state legislature to explore the feasibility of a mileage-based
gas tax or fee in this state.
Documented Effects
There is little available quantitative data showing the effect of existing mileage-based taxes or fees.
The potential of effectiveness has been modeled for several cities in the US (Harvey and Deakin
studies). These models and studies indicate that such fees and taxes have the potential to decrease
VMT by about 2 percent to 15 percent, depending on the per mile fee or tax (ranging from 1 cent to
10 cents per mile). Modeling of two cents per mile emissions fee showed a reduction of 3.9 percent
to 4.4 percent in several California communities. Effects have not been translated into direct effects
on mode share. Analysis and reporting of effects in specific areas potentially could be done using a
combination of data on miles traveled (collected by state agencies) and surveys of commuters in
specific geographic locations to isolate the cause of the changes in miles traveled or mode split.
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Implementation and Applicability in the Metro Region
Implementing this strategy would involve converting purchase price taxes, vehicle registration or
vehicle lease fees to a mileage-based tax to be paid over time. Mileage based fees or taxes can be
assessed through use of electronic equipment that measures mileage and converts it to an annual fee
or tax. Mileage-based taxes or fees are not applicable for local jurisdictions as they would need to be
implemented at a state or national level. This strategy is not appropriate or feasible for
implementation by local jurisdictions. However, local jurisdictions, Metro and advocacy groups
could encourage the state to implement this strategy.
Measuring Impacts
As noted above, the impact of this strategy potentially could be measured using a combination of
data on miles traveled (collected by state agencies) and surveys of commuters in specific geographic
locations to isolate the cause of the changes in miles traveled or mode split. This likely would be a
costly undertaking, particularly if it were done at anything beyond a regional level (e.g., for regional
centers, town centers or any other subarea within the region). Conducting a survey for the region
and subareas would require a fairly large sample size.
Monitoring Implementation in the Metro Region
Given that this strategy cannot be implemented at the local level and is not recommended as a
minimum requirement, no monitoring procedures are recommended.
MILEAGE-BASED INSURANCE
Description
The goal of this strategy is similar to that described for mileage-based fees and taxes. Under this
strategy, a vehicle's insurance premiums are based directly on how much it is driven during the
policy term. This can be done by changing how premiums are calculated from the vehicle-year to
the vehicle-mile, vehicle-kilometer or vehicle-minute. The "Pay as You Drive" insurance strategy is
being implemented in a variety of countries, including the United States, as well as Israel, Holland
and the United Kingdom.
Documented Effects
The effects of the Progressive Insurance program as used in Houston Texas have been measured
(Litman, 2001), indicating that variable insurance rates encouraged participants to reduce their
mileage by 13 percent. No direct effects on single-occupancy vehicle use overall or mode share or
shift have been documented. Modeling studies of the potential effect of mileage-based pricing
indicate that a typical vehicle insurance fee of 6^ per mile would reduce vehicle travel by 10% or
more (Deakin and Harvey).
Implementation and Applicability in the Metro Region
Like mileage-based fees and taxes, this strategy would be implemented at a state or national level but
via private insurance companies. Similarly, local jurisdictions, Metro and advocacy groups could
encourage the state and/or private insurers to authorize and implement this strategy.
Measuring Impacts
Effects of this strategy would be assessed in a similar manner as mileage-based fees and taxes, as
well as via surveys of participants. As with that strategy, monitoring effectiveness at the local and
regional level likely would be relatively costly and challenging.
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Monitoring Implementation in the Metro Region
Given that this strategy cannot be implemented at the local level and is not recommended as a
minimum requirement, no monitoring procedures are recommended.
Section 4. Additional recommendations for implementation,
measurement and monitoring
Sections 1 — 3 of this chapter described recommendations for Metro, local governments to
implement the strategies discussed in this report. Those sections also identified procedures for
measuring progress in measuring effectiveness and in monitoring progress towards implementing
strategies. This section identifies additional such recommendations that are not necessarily oriented
toward any one strategy.
Methods for determining local government compliance
In addition to the processes described previously in this chapter, the following procedures are
recommended for use by Metro to monitor local government compliance in meeting recommended
minimum or "safe harbor" requirements.
• Incorporate additional recommended requirements in Metro's Local Compliance Plan Checklist,
including the following possible changes or additions:
^ Under Policy 19.0, add language about supporting informational or marketing efforts to
encourage people to use alternative modes of transportation, including bicycling, walking,
transit, telecommuting, ridesharing and other modes of travel.
^ Under Policy 19.1, add language about supporting and encouraging employers to eliminate
parking subsidies and free parking for employees as part of comprehensive parking
management and pricing programs.
^ Under Alternative Modes Consistency Analysis, add items related to potential new minimum
RTP requirements related to modal targets (e.g., achieving Functional Plan requirements for
density and land use; encouraging employers to eliminate parking subsidies and free parking;
requiring implementation of bicycle and pedestrian improvements per state and federal
requirements and adopted TSPs; and coordination and implementation of efforts to facilitate
Safe Routes to School.
Monitoring through regional model and periodic updates to the RTP
Metro currently uses its regional travel model to estimate current and future travel, including
progress in meeting modal targets. One of the overall recommendations of this report is that Metro
regularly update and refine the model to incorporate the results of this and other studies of the
effects of different strategies on travel behavior. This can be done by updating model assumptions
and related factors about the following:
• The impact of implementing connectivity, parking pricing and other minimum requirements.
For example, depending on recommendations about future parking pricing, parking pricing
factors could be applied to employment areas or other areas where they are not assumed now.
• Locations where different strategies may be applied and/or be most effective. Assumptions
could be varied for current model elements based on results of research for this study.
• Which strategies will be implemented. For example, factors could be developed related to
availability of bicycle facilities such as shared use paths and bike lanes, or other factors such as
street connectivity, density, land use, trip distance, demographics, etc.
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Travel behavior survey recommendation!
Metro is preparing to update its travel behavior survey. In the past, this survey has been
administered to approximately 7,500 households in the region and is used to compile detailed
information about travel choices and behavior based on trip diaries that included information about
all travel within a two-day period, including location, reasons for and means of travel. Rather than
ask people direcdy about dieir preferences or reasons for choosing specific travel options, survey
questions and results are used to evaluate the most likely factors guiding these choices based on a
comparison of travel destinations and means with information about the adequacy of transportation
options in different areas. The results of this analysis have been incorporated in Metro's regional
travel model to predict how future policies, programs, facilities and services will affect travel
throughout the region.
In updating and administering the travel survey, additional questions could be asked or more
information could be gathered to help further determine the quantitative impact of strategies
researched for this project. The following types of questions or topics are recommended to be
considered for inclusion in die updated survey:
• Perceived availability of non-SOV travel options (when SOV trips are made or not made e.g., do
they know about transit, bike and carpool options?)
• Factors guiding travel choices for different
types of trips, particularly for non-SOV trips
(e.g., what was the primary reason for using a
non-SOV mode of travel if SOV use was an
option)
• Length of time diey have been using non-SOV
modes of travel
• Exposure to transit or other marketing efforts
(e.g., future marketing efforts conducted
through the RTO program)
• Whether or not free parking is available
These questions will need to be carefully phrased, given that the travel behavior survey is not
intended to be a stated preference survey, nor are such surveys Metro's preferred vehicle for
evaluating information about or predicting future travel behavior.
Section 5. Possible RTP amendments needed to implement
project recommendations
The following types of amendments to the RTP are suggested to implement the recommendations
of this project:
• Amend Chapter I to add or refine policies related to suggested new minimum RTP requirements
such as requirements for density and land use; encouraging employers to eliminate parking
subsidies and free parking; requiring implementation of bicycle and pedestrian improvements
per state and federal requirements and adopted ISPs; and coordination and implementation of
efforts to facilitate employer-based TDM strategies and Safe Routes to School (see Section 4 of
this Chapter for sample language).
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Revise descriptions of transportation elements in Chapter 1 to incorporate information in this
report related to the following:
^ Park-and-ride lots - importance of monitoring use of park-and-ride lots and potential impact
on VMT or mode share.
^ Bicycle and pedestrian system — potential of new facilities to increase bicycle mode share,
relationship between transit, pedestrian and bicycle use, need to encourage and/or build
bicycle parking and other end-of-trip facilities, and support for Safe Routes to School
programs and projects.
^ Traffic calming — potential for traffic calming to increase bicycle and pedestrian travel.
^ Transportation management — information about regional and individualized marketing efforts,
referencing work of the RTO program and results of the 2005 Rideshare Study.
^ Parking — information about the effect of parking cash-out programs and elimination of
parking subsidies on mode choice.
Update modal requirements sections of Chapter 6 to incorporate the following
recommendations of this report:
^ Suggested changes to existing requirements for TMAs and Fareless Areas, pending a
discussion of these elements during the RTP update process.
^ Potential new minimum requirements as described earlier in this report.
^ Expanded and reorganized description of secondary, optional strategies, including additional
information about best practices for implementation, applicability to different parts of the
region, and primary authority or responsibility for implementation.
^ Summarize proposed new procedures for measuring impacts of required strategies on mode
share, clearly delineating roles of Metro and local governments.
^ Summarize proposed procedures for monitoring compliance with existing and new
minimum strategies.
^ Include summary information from Appendices 1.8 and 2.2 related to the relationship
between modal targets and RTP modeling assumptions and which types of assumptions are
included in the model. Retain detailed information about model assumptions (e.g., table in
Appendix 1.8) in the appendices.
Update appendices 1.8 and 2.2 to incorporate the results of this study and further efforts to
refine assumptions and analytical procedures within the regional travel model.
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Chapter 4. Next Steps
Results of this project will inform the upcoming update of the RTP, as well as related efforts to
update the region's Travel Behavior Survey and regional travel model. Next steps for Metro and
local jurisdictions include the following:
• Present findings and recommendations to the RTO Subcommittee, TPAC, JPACT and the
Metro Council for consideration and refinement.
• Prepare a newsletter summarizing the results of this study and next steps for implementation.
• Post newsletter and final report on Metro's Web site.
• Incorporate recommendations in updating the Travel Behavior Survey questionnaire and
subsequent analysis.
• Consider suggestions for updating the regional travel model.
• Consider recommendations for amending the RTP as part of the upcoming update process.
• Implement recommendations for measuring the impact of strategies to affect mode share as
described in this report and per results of the RTP update process.
• Incorporate suggestions for new procedures to monitor RTP compliance per results of the RTP
update process.
• Work with local jurisdictions to encourage employers, state officials and others to pursue
selected strategies, as described in this report.
• Consider results of this project in RTO program and TMA efforts to encourage use of
alternative modes and TDM techniques.
• Prepare additional fact sheets as needed, detailing the results of this study and next steps for
implementation. Distribute to local governments, transit agencies, employee commute
coordinators, state officials, TMAs and others.
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Appendix A. Detailed Report of Jurisdictional
Compliance
This appendix includes relevant TDM text from the sample jurisdictions' TSPs. It also summarizes
comments from the phone interviews conducted by Alta Planning + Design. Aha interviewed
transportation planners from each of the six selected jurisdictions to determine whether the
measures identified in the TSP are being implemented and to gauge the level of success in meeting
non-SOV targets. The interview questions focused on whether each of the identified measures were
being implemented and if (and how) they were being evaluated. The interviews also addressed what
the City or County was doing for its own employees as part of ECO requirements.
City of Portland
The City of Portland is currendy implementing the following actions through code requirements or
through direct programs.
• Parking Management and Requirements
• Support of TMAs
• Roadway Connectivity Requirements
• Transit Pass Program in Regional Centers
• Other Transit Strategies
• Neighborhood-based Travel Management (Travel-Smart Program)
• Development Incentives
• Implementing Bicycle/Pedestrian Facilities
• Carpool/ Match
Text from the City of Portland's TSP is followed by a summary of interviews with transportation
staff.
TSP Notes on TDM a Non SOV Actions
CHAPTER 5 TRANSPORTATION DEMAND MANAGEMENT AND PARKING PLAN
"The City's approach to TDM and parking management has focused on working with employers to
create TDM programs for their employees. The City is now expanding its focus to also develop
strategies and policies that encourage transportation options such as walking, biking, ridesharing,
transit, telecommuting, and smart use of the automobile. In the coming years, the approach will
include education, outreach, promotion, removing physical and perceptual barriers, providing
incentives to target audiences, and creating and supporting partnerships and initiatives that promote
transportation options. This approach is reflected in the following objectives:
Work with employers to create programs for their employees to reduce SOV trips and
increase use of carpooling, transit, and non-motor vehicle modes." p. 5-141
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SUMMARY OF PHONE INTERVIEWS WITH JEANNE HARRISON AND LAVINIA GORDON
Performance measures for transportation evaluation are documented in Chapter 15 of the TSP.
Different VMT targets are established in different areas of the city. The City also has proposed to
use auto-occupancy as a measure of non-SOV use, but Metro staff did not think it was worthwhile.
The TPR says that jurisdictions need to inventory parking but the City found it to be extremely
difficult to accurately gauge the supply of parking (attempted to use aerials), so is not doing so. The
City expects to complete an update of its TSP in 2008.
The City has used EMME2 modeling for baseline information. This is an issue because it probably
won't be used for future evaluations.
The City evaluates a number of "second-tier" indicators such as bikeway network.
The TravelSmart™ Program is a primary TDM focus for the Transportation Options (TO) group at
the City of Portland. It includes a detailed analysis of effectiveness through use of surveys. This is a
neighborhood-focused program. The City has conducted a pilot program in the Multnomah-
Hillsdale neighborhood and is now wrapping up a study in the Interstate MAX Corridor. Each study
consists of baseline surveys (before), then a targeted information campaign for interested
households in the area. The City provides customized information based on die stated needs of
participants. The City then follows up with "after" surveys and travel diaries to determine the
effectiveness of die campaign. A control-group was established in an area without MAX service to
understand the degree of change attributed to introduction of the MAX line. The TravelSmart™
Program is patterned after a study in Australia that found that up to 30% of SOV mode-choice
decisions are based on erroneous information/misunderstanding of non-SOV modes.
The TO group also is conducting outreach programs, rides, walks, classes, bike, and pedestrian
improvements. The City performs bike counts at certain locations such as bridges and looks at
before and after counts after bicycle construction or improvement of bicycle facilities. City staff
members are members of the boards of the TMAs, and provide technical assistance and support.
The City also sponsors NW Ride Match, based on a grant from the Climate Trust.
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City of Beaverton
The City of Beaverton is currently implementing the following actions through code requirements or
through direct programs.
• Parking Management and Requirements
" Support of TMAs
• Roadway Connectivity Requirements
• Transit Pass Program in Regional Centers
• Other Transit Strategies
• Development Incentives
• Implementing Bicycle/Pedestrian Facilities
Text from the City of Beaverton's TSP is followed by a summary of an interview with transportation
staff.
TSP Notes on TDM & Non SOV Actions
CHAPTER 1 SUMMARY
Section 1-4 TSM/TDM
"Measures which are appropriate for site planning such as close-in parking for carpools, bicycle
parking, shower facilities, and convenient transit stops should be considered in design review
process" p. 1-6
"Support continued efforts by WA County, ODOT, DEQ, TriMet, and the Westside
Transportation Alliance to develop productive TDM measures that reduce VMT and peak hour
trips, including investigating transit pass programs with city employers and implementing a fareless
area in the downtown regional center (there are currently 46 employers in Beaverton with transit
pass programs, two of which are in the regional center. This may require City funding of TDM
management to get maximum benefits of results (possibly $25,000 to $75,000 per year.)"p.l-7
"Continued implementation of motor vehicle and bicycle minimum and maximum parking ratios for
new development (per Development Code 60.20) p. 1-7 (See Section 4-59 Parking)
"Implementation of downtown connectivity plan as well as local street connectivity improvements
identified in Appendix E."
"Implementation of bicycle, pedestrian, motor vehicle and transit system action plan."
CHAPTER 2 GOALS AND POLICIES
Goal 6.2.4
"An efficient transportation system that reduces the percentage of trips by SOVs reduces the
number and length of trips, limits congestion, and improves air quality."
"a) Support and implement trip reduction strategies developed regionally, including
employment, tourist, and recreational trip reduction programs."
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Actions: Encourage implementation of travel demand management programs. Work to shift traffic
to off-peak travel hours. Coordinate trip reduction strategies with Washington County, Metro,
Westside Transportation Alliance, Oregon Department of Transportation, TriMet, neighboring
cities, and the Oregon Department of Environmental Quality. Seek to raise p.m. peak average
vehicle occupancy (AVO) to 1.3 AVO or more in the evening peak and/or move 50 percent or
more of the standard evening peak trip generation outside the peak hour. Educate business groups,
employees, and residents about trip reduction strategies. Work with business groups, residents, and
employees to develop and implement travel demand management programs. Support and implement
strategies that achieve progress toward attaining Metro's 2040 Regional Non- Single Occupant
Vehicle Modal Targets. 2040 Non-SOV Modal Targets are as follows:
• Beaverton Regional Center: 45-55%;
• Murray/Scholls Town Center: 45-55%;
• Beaverton Main Streets, Station Communities, and Corridors: 45-55%;
• Beaverton Industrial Areas, Intermodal Facilities, Employment Areas, Inner and Outer
Neighborhoods: 40-45%
(Targets apply to trips to, within, and out of each 2040 Design Type. The targets reflect conditions
appropriate for the year 2040 and are needed to comply with Oregon Transportation Planning Rule
objectives to reduce reliance on single-occupancy vehicles.)
Continue to implement the following action plan to work toward achieving these targets:
i) Encourage development that effectively mixes land uses to reduce vehicle trip generation,
ii) Develop consistent conditions for land use approval that require future employment related
land use developments to agree to reduce peak hour trip making through TDM strategies,
iii) Support efforts by Washington County, ODOT, DEQ, TriMet, and the Westside
Transportation Alliance to develop productive demand management measures that reduce
vehicle miles traveled and peak hour trips,
iv) Coordinate with ODOT and TriMet on development of park-and-rides at transit stations or
freeway interchange locations. Interchange reconstruction projects should be required to
identify potential park-and-ride sites,
v) Build on existing Regional Center average transit pass discount percentage to achieve a 25
percent discount by 2020.
vi) Work with Washington County, Westside Transportation Alliance, and TriMet to develop
and implement a downtown fareless transit area, a regional center transportation
management agency, and reduced transit fare programs based on increased demand and
funding availability,
vii) Implement the bicycle, transit, pedestrian, and motor vehicle master improvement plans to
implement a convenient multimodal transportation system that encourages increased bicycle,
pedestrian, and transit use.
b) Limit the provision of parking to meet regional and State standards. Actions: Work to reduce
parking per capita per Metro and State requirements, while minimizing impacts to
neighborhoods. Implement the motor vehicle and bicycle parking ratios in new
development. Develop and implement a Regional Center parking plan and a residential
parking permit program as demand increases. Continue to implement shared parking and
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timed parking through new development and existing programs. Work toward implementing
other parking-based TDM strategies such as metered and structured parking to help achieve
Metro's 2040 Non-SOV mode split targets."
f) Support mixed-use development where zoning allows.
g) Work widi TriMet to encourage the development of transit improvements, improve access
and frequency of service, and increase ridership potential and service area. Encourage
development of regional high capacity transit, including light rail transit and commuter rail.
Action: Support commuter rail and its associated supportive transit services.
Several TDM strategies were developed in the 2015 TSP that are aimed at achieving the Metro 2040
non-SOV targets. The ranking of the strategies follows from most important to least important:
_ Encourage linkage of housing, retail, and employment centers
_ Provide incentives to take transit and use odier modes (i.e., free transit pass)
_ Flexible working hours
_ Schedule deliveries outside of peak hours
_ Coordinate shift changes/staggered work hours
_ Telecommuting
_ Participate in Westside Transportation Alliance
_ Provide information regarding commute options to larger employers
_ Work with property owners to install bicycle racks and bicycle amenities
p. 2-5, 2-6, 2-7 (repeated on p.4-24, 4-25, 4-26, 4-27)
SECTION 4-11
4-59 Parking
"The City of Beaverton Development Code has been updated since the adoption of the 2015 TSP to
include parking requirements (City of Beaverton Development Code, 60.30). This code includes
both motor vehicle and bicycle maximum and required parking ratios for new development. In
addition, the City of Beaverton has conducted a regional center parking study (Beaverton Regional
Center Parking and Street Design Study), as recommended in the 2015 TSP. The strategies, ranked
from most important to least important, are as follows:
• Shared Parking
• Parking Pricing
• Lower parking ratios for land uses within % mile of LRT stations
• Parking needs should be reviewed by individual developments at the site plan review stage
Parking ratios should be compared to demand, as identified by ITE or DEQ
• Maximum Parking Ratios
City of Beaverton Development Code
SECTION 60.30.10 NUMBER OF REQUIRED PARKING SPACES
Except as otherwise provided under Section 60.30.10.10., off-street vehicle, bicycle, or both parking
spaces shall be provided as follows:
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TDM Strategies: "Table 4-6 provides a list of several strategies outlined in the ECO program that
could be applicable to the Beaverton area." p. 4.16
SECTION 60.55.35. STREET CONNECTIVITY STANDARDS
1. The Comprehensive Plan Functional Classification plan and Local Connectivity maps in the
Transportation System Plan shall be used to identify potential street and accessway
connections. The City may require additional connections to adjacent areas identified
through the development review processes. Development shall include street plans,
consistent with the requirements of this code, that provide for the following:
A. In new residential, commercial and mixed- use development, local street connections
shall be spaced at intervals of no more than 530 feet as measured from the near side
right-of-way line, except where impractical due to physical or topographic constraints
such as the spacing of existing adjoining streets, freeways, railroads, slopes in excess of
City standards for maximum slopes, wetlands or other bodies of water. Local street
connections at intervals of no more than 330 feet shall be considered in areas planned
for the highest density mixed-use development.
B. Accessways shall be provided as required by this code for pedestrians, bicycles and/or
emergency vehicles on public easements or rights-of-way where full street connections
are not possible, with spacing between full street or accessway connections of no more
than 330 feet, except where impractical due to physical or topographic constraints such
as freeways, railroads, slopes in excess of City standards for maximum slopes, wedands
or other bodies of water.
2. For redevelopment of existing land uses, streets and accessways shall be provided as
identified in the Comprehensive Plan and as required by this Code through the development
review process. [ORD 4224; August 2002]
SECTION 60.55.60
Transit Facilities
Compliant with RTP Section 6.4.10 Transit Service Planning (retail/office/institutional buildings
within 20 ft of transit stop, direct ped. Connections, landing pad for disabled, lighting at stop)
Summary of Phone Interview with Margaret Middleton
The City has good codes that are being enforced and implemented, including parking and street
connectivity measures. The City is not evaluating city-wide performance of these measures. The City
only measures in-house commuting (by City employees). City staff question whether a city-wide
evaluation is Metro's responsibility. The City is working with the Westside TMA to implement ECO
rules and encouragement ride-sharing efforts in Beaverton. Based on informal observations,
different measures have been effective for different employers/groups of commuters. For some,
transit incentives are effective; for others, bicycle facilities have resulted in improvements. The City
is using development incentives for developers/ companies that implement TDM measures. The
City also has plans for residential permit parking around the downtown area, but the demand does
not yet warrant it.
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City of Gresham
The City of Gresham is currently implementing the following actions through code requirements or
through direct programs.
• Parking Management and Requirements
• Support of TMAs
• Roadway Connectivity Requirements
• Other Transit Strategies
• Development Incentives
• Implementing Bicycle/Pedestrian Facilities
Text from the City of Gresham's TSP is followed by a summary of interview with transportation
staff.
TSP Notes on TDM & Non SOV Actions
CH. 4 POLICIES AND STRATEGIES- STREET SYSTEM
Policy 1
Provide a street system that accommodates a variety of travel options.
1. Revise and update the functional classification system and street design standards to serve all
modes of transportation and support regional and local land use plans more effectively.
C H . 3 SYSTEM INVENTORY & ASSESSMENT
Travel Demand Management
"Traffic Impact Fees can also be reduced for developments implementing a Travel Demand
Management Plan that reduces peak hour vehicle trips."
CH.4 POLICIES & STRATEGIES
Travel Demand Management
"Support pubic/private partnerships with transit sendee providers including the establishment of
Transportation Management Associations."
"Adopt appropriate minimum and maximum parking ratios and investigate other measures that
reduce parking demand."
"Adopt transit supportive design standards for developments in districts near transit station areas
and along designated transit corridors."
"Provide reduced traffic impact fees for new development in the Gresham Regional Center,
Rockwood Town Center, and along designated transit corridors."
"Work with local employers to promote telecommuting, flexible work hours and compressed work
weeks, the regional carpool matching database, and other demand management strategies. "
"Employ market-based strategies such as parking pricing, parking meters, and congestion pricing to
promote more compact land use development, increase alternative mode share, reduce vehicle miles
traveled (VM1), and encourage mote efficient use of resources."
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Parking Management
"Periodically review the Off-Street Parking and Loading Requirements of the Community
Development Standards document to:
• Review minimum and maximum parking ratios for all land uses;
• Develop incentives for new development to provide less than the minimum number of
parking spaces required by code and for existing development to convert existing parking to
other uses;
• Develop standards for structured parking including those related to ground-floor non-
parking use, layout, landscaping, and other design, structural, and functional issues;
• Undertake other revisions as necessary to simplify interpretation and administration of
parking standards."
"Encourage construction of structured parking in Transit Districts, Civic Neighborhood,
Downtown, and Central Rockwood areas to support transit use and encourage high-density
development. If feasible, provide incentives in other districts of the city to encourage developers to
provide decked or underground parking to reduce land devoted to parking lots."
"Develop and implement a master plan for public parking facilities in the Downtown and
Rockwood areas to provide consolidated central parking for existing and future residences and
businesses and facilitate more intensive development of these areas."
"Encourage the development of joint-use parking agreements where one or more users share the
same pool of parking. Identify existing sites with excess parking that could be shared with new users
as an alternative to building new parking spaces. Ensure that Community Development Code
regulations are sufficiently flexible to allow joint-use parking agreements."
"Establish a cooperative transportation management association within the Downtown and
Rockwood areas with business organizations, community associations, and employers to consider:
• Parking and transit validation programs;
• One-stop shopping;
• Alternative transportation modes for customers and employees;
• Public parking marketing programs;
• Intra- and inter-district shuttle service; and
• Shared-parking agreements."
"Consider other parking strategies and programs in the Transportation System Plan that further City
goals including:
• Timed parking zones and parking meters to encourage parking turnover in high-demand
areas;
• Preferential on-street parking programs for residents and businesses adjacent to areas with
high on-street parking demand."
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"Provide encouragement and, where appropriate, technical support to large employers who will be
required to reduce single-occupant vehicle (SOV) commute trips as part of the DEQ Employee
Commute Option (ECO) Rule."
CH.6 SYSTEM PLANS
Travel Demand Management
"The strategies including the TSP to manage and reduce travel demand over time include:
• Prioritizing pedestrian and bicycle amenities as well as improved connections to transit to
increase non-auto trips."
• "Improving end-of-trip facilities that support alternative transportation modes."
""The City will continue to encourage all large employers to join the City in participating in the
state's Employee Commute Options (ECO) program by compiling travel information in a survey
every two years."
Summary of Phone Interview with Ron Papsdorf
Gresham has codified many of the TDM strategies. The City also offers development incentives for
new/expanding businesses that complete a TDM plan. If a business completes a plan, it can reduce
its transportation impact fees by 27%. Only a few companies have taken advantage of this. The City
helped establish the Downtown Gresham TMA. The City is working with the Downtown
Development Association to have them manage and fund the TMA into the future. The Rockwood
TMA has not been established but is the next TMA to be created in the city. The City is working on
bike and pedestrian improvements and coordinating transit improvements with TriMet. No
structured parking has been built in the area due to a lack of demand. The City has encouraged
shared-use parking lots by allowing developers to count shared parking spaces towards required
parking minimums. Also, no market-based strategies such as parking meters have been implemented
due to lack of demand pressure for parking. The City just completed a periodic review of parking
ratios.
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City of Oregon City
The City of Oregon City's TSP has no official section on TDM. However, it does establish non-
SOV modal targets based on Metro RTP. It states that, "Each modal element of the TSP has been
specifically developed to achieving these non-SOV modal targets for designated areas. The City is
committed to work with regional agencies...towards achieving the non-SOV modal targets
established."
Text from the City of Oregon City's TSP is followed by a summary of interview(s) with
transportation staff.
TSP Notes on TDM & Non SOV Actions
GOAL 1 - MULTIMODAL TRAVEL OPTIONS
Objectives
1. Provide an interconnected and accessible street system that minimizes VMT and cut-through
traffic.
2. Provide an interconnected pedestrian system that links residential areas, employment centers,
and the arterial and collector roadway network.
3. Provide a well-defined and accessible bicycle network that links residential areas, major
bicycle generators, employment centers, and the arterial and collector roadway network with
each other.
4. Ensure the adequacy of pedestrian and bicycle connectors to regional trails.
5. Provide a public transit system that ensures efficient accessibility, mobility, and
interconnectivity between travel modes.
PARKING SECTION
The City has established parking maximums at ratios no greater than those listed in the Urban Growth
Management Functional Plan. In some instances, the City of Oregon City parking standards require less
parking than Metro standards, but under no land use code do they permit more parking, (p.5-64)
Summary of Phone Interview with Nancy Kraushaar
The City has no comprehensive TDM program due to size and the character of the city. No TMAs
have been established. The City has been working to improve bicycle and pedestrian facilities
through project implementation and also working improving trail connections. It has integrated
bike/pedestrian/transit on project plans (Molalla Ave, Hwy 213 interchange, 7th Street Corridor
Plan, Holcomb Blvd., McLoughlin Blvd.). It is working with TriMet to improve transit and operates
a trolley during summer to reduce driving trips in the downtown area. The City's development code
supports and requires pedestrian friendly developments.
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City of Wilsonville
The City of Wilsonville is currently implementing the following actions through code requirements
or through direct programs through its transit provider, SMART (South Metro Area Rapid Transit).
• Parking Management and Requirements
• Non-SOV Encouragement Programs
• Other Transit Strategies
• Development Requirements and Incentives
• Implementing Bicycle/Pedestrian Facilities
Text from the City of Wilsonville's TSP is followed by a summary of an interview with
transportation staff from SMART.
TSP Notes on TDM & Non SOV Actions
CHAPTER 8 TRANSPORTATION DEMAND MANAGEMENT
8.5 Policies
Policy 8.1.1 — Promote land use patterns and development standards that support alternatives to the
single-occupant vehicle and reduce reliance on the automobile
Policy 8.1.2 — Improve pedestrian and bicycle connectivity and amenities to ensure they are viable
commuting options.
Policy 8.1.3 - Participate in local and regional trip reduction strategies.
8.6 Implementation Measures
Implementation Measure 8.1.1.a — Encourage developments that effectively mix land uses to reduce
vehicle trip generation, especially the number and length of home-to-work trips.
Implementation Measure 8.1.1.b — Encourage design and location of complementary activities that
support public transit, ride-share programs, and use of other alternative modes of transportation.
Implementation Measure 8.1.1.c - Promote the expansion of establishments of commercial goods and
services within the city to reduce the need for out-of-town trips.
Implementation Measure 8.1.1.d — Amend the City's Development Code to require new large
developments and high employment and/or traffic generators to submit TDM programs to the city
indicating how they will reduce transportation impacts, the activities they intend to undertake, and
how they will implement these activities. The city shall coordinate all employer-based TDM efforts
with Oregon D E Q to prevent duplicative requirements.
Implementation Measure 8.1.1.C — Revise the Development Code's parking standards to be in
compliance with the most recently adopted RTP and the Urban Growth Management Functional
Plan including the continued imposition of maximum parking limits for large development and high
employment and/or traffic generators.
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Implementation Measure 8.1.1.f - Allow for a reduction from minimum parking standards for
developers who implement a TDM Plan approved by SMART. Those parking spaces devoted to the
TDM Plan should be excluded from the required parking maximum calculations in subsequent
changes of use of the property, subject to approval by the Development Review Board.
Implementation Measure 8.1.1.g — Accommodate the expected growth in population and employment
and the resulting transportation needs in the city by improving arterial and collector street networks
and the pedestrian and bikeway system.
Implementation Measure 8.1.1.h — Study the traffic generation implication of reducing the traffic trip-
generation of all new "mixed-use, pedestrian-friendly center, or neighborhood" developments by
10% of that identified by the ITE Manual Should those types of developments prove to generate
10% fewer trips, revise Section 4.140(.09)(J) of the Development Code to require a 10% credit in the
number of calculated traffic trips per OAR 660-012-0060(5)(a)-(d).
Implementation Measure 8.1.2.a — Encourage employers to improve on-site provisions for bicyclists
such as weather-protected parking facilities, showers, and lockers at point of destination.
Implementation Measure 8.1.2.b — Make accommodation for bicyclists and walkers at park-and-ride lots
and transportation transfer locations, including bicycle lockers or racks, sidewalks, pedestrian
refuges, and marked crossings as appropriate.
Implementation Measure 8.1.2.c - Encourage large employers (50 or more employees) to include
preferential parking for carpools and vanpools.
Implementation Measure 8.1.3.a - Work to reduce die number of vehicle miles traveled in the city by
monitoring transportation demand management programs of area businesses.
Implementation Measure 8.1.3.b — Establish a TDM program to work with area businesses and market
travel demand management and commuting alternatives. Provide incentives that encourage
employees to reduce SOV commute trips. Identify a lead individual within the City to be responsible
for program coordination.
Implementation Measure 8.1.3.C — Establish and market a rideshare program. Take part in regional and
state efforts to reduce the number of vehicle miles traveled.
Implementation Measure 8.1.3.d — Establish a coordinated system of public and private buses and
shuttles connecting neighborhoods and major Wilsonville retail and employment areas to enable the
growing number of residents and employees to make work and shopping trips without using an
SOV vehicle. Facilitate the formation of vanpools as appropriate.
Implementation Measure 8.1.3.e — Develop and distribute materials which educate and enable children
to more readily use transit and other non-motorized modes of travel.
Implementation Measure 8.1.3.J — Coordinate with ODOT, Metro, TriMet, and the Counties of
Washington and Clackamas on the development of park-and-ride areas and transfer stations at
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freeway interchanges, and the planned commuter rail station in Wilsonville to ensure that service is
coordinated and allows for inter-modal connectivity.
Implementation Measure 8.1.3.g - Develop and adopt City policies which encourage reduced reliance on
the automobile by City employees and allow the City to act as a role model for other Wilsonville
employers. These policies shall include provisions for flex- and compressed workweek schedules,
telecommuting, preferred parking, and other policies that encourage the use of alternative
transportation modes.
Implementation Measure 8.1.3.h — Assist in the provision of alternative transportation options that
provide a link between employment sites, retail services, and transportation transfer points for both
mid-day and commuting trips. These transportation options could take the form of shutdes or
vanpools between park-and-ride lots or commuter rail stations and employment sites. Other options
could include small alternative-fuel vehicles, scooters, or bicycles.
Summary of Phone Interview with Christine Heycke (SMART)
TDM policies have been codified by the City. The City requires new development to provide a
TDM plan and conduct annual updates. This has been implemented within the past year, so updates
have not been received yet. Currently, the City lacks staff to implement other TDM programs, but
has a half-time intern working on this. The City does not evaluate the effectiveness of specific
improvements. Issues related to validity and quality of evaluation data make it difficult to justify
spending time on such an evaluation. The cost of collecting reliable data is prohibitive. The local
transit agency (SMART) conducts outreach programs to die public and local employers, and has
promoted business energy tax credits- Xerox has installed 60 bike lockers. SMART conducts
transportation fairs and other events to promote non-SOV use. SMART also coordinates rideshare
program with the City of Pordand — Carpool Match NW. The City and local employers are not
doing shutdes or vanpools due to the difficulty of operating them. The City is considering
coordination with other jurisdictions on a regional program. The City is helping implement the
WalkSmart program, which works with adults and children to promote walking by providing
information and distributing pedometers. The program encourages people to keep track of steps
walked and especially walking that replaces car trips. 700 have people signed up to date. There are
competitions between businesses in the program. SMART has implement a kids program - SMART
Art on the Bus contest - where students create art related to non-SOV modes. Winners' art is put
on SMART buses. The City is planning to implement an ECO-rule equivalent to require City of
Wilsonville employers to reduce SOV driving trips. This would be a requirement for all employers
with more than 50 employees (DEQ is considering raising their employee direshold to 100).
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Clackamas County
Clackamas County is currently implementing the following actions through code requirements or
through direct programs.
• Parking Management and Requirements
• Roadway Connectivity Requirements
• Support of TMAs
• Other Transit Strategies
• Implementing Bicycle/Pedestrian Facilities
Text from Clackamas County's TSP is followed by excerpts from their Comprehensive Plan and
Zoning Code 1007.07, and a summary of the interview with transportation staff.
TSP Notes on TDM a Non SOV Actions
CHAPTER V TRANSPORTATION DEMAND MANAGEMENT
Goals
• Reduce single occupant vehicle trip on the roadway network during peak travel demand
periods.
• Reduce vehicle miles traveled per capita by 10% by year 2020 (using 2000 as a base year)
• Work with businesses in Clackamas County to support their efforts in reducing single
occupant vehicle commuting, which in turn will reduce Vehicle Miles Traveled per capita.
Policies
1.0 Work with Metro and the State to explore Congestion Pricing on appropriate transportation
facilities to encourage reductions in VMT.
2.0 Encourage employers in Clackamas County to implement a range of TDM policies to help
their employees reduce VMT. Examples are: subsidized bus passes, company owned
vanpools, preferred parking for carpools and vanpools, bicycle racks, and flexible work
schedules.
3.0 Coordinate with DEQ and TriMet to implement TDM programs and the ECO rule.
4.0 Provide adequate bicycle and pedestrian facilities to employment areas of Clackamas County
to encourage use of alternative modes for the commute to work.
5.0 Work with Clackamas County employers located in concentrated employment areas to
develop TMAs to coordinate and support private sector TDM efforts.
The Clackamas Comprehensive Plan's Transportation Chapter contains policies for TDM and
Connectivity. Policies 18 and 19 under the section "Improvements to Serve Development" address
connectivity:
18.0 Developers of new developments and land divisions that will require construction of new
streets shall provide the County with a conceptual street plan map and street cross sections
responding to the other requirements of this section, and full street connections at intervals
of no more than 530 feet. Exceptions may be made when a full street connection is
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prevented by barriers such as topography, railroads, freeways, pre-existing development or
environmental constraints such as streams and wetlands.
19.0 Before an exception is granted to the above requirement, it shall be determined if, at a
minimum, an accessway for pedestrians, bicyclists or emergency vehicles may be constructed
at intervals of 330 feet. Those accessways shall be constructed unless prevented by barriers
or environmental constraints.
Ckckamas County adopted Metro parking requirements for urban areas in Zoning Ordinance
1007.07. Table 2 (not included here) provides maximums which comply with Metro's requirements
Zoning Ordinance 1007.07 also encourages the use of shared parking, park-and-ride lots, and
dedicated spaces for vanpools.
1007.07 OFF-STREET PARKING REGULATIONS
A. General Provisions
"Shared parking" may be defined, for purposes of subsection 1007.07B2c, as parking spaces
used jointly by two or more uses within the same development, or separate developments, which
either have peak hours of operation which do not overlap, or typically provide services to many
of the same patrons (i.e. hotel providing lodging for convention participants within the same
development), provided satisfactory legal evidence is presented in the form of deeds, leases, or
contracts securing full access to such parking spaces for all parties jointly using them. (9-11-85)
Off-street parking requirements for types of uses and structures not specifically listed in this
Ordinance shall be determined by the Planning Director.
Uses located on transit service lines which have days and hours of operation not in conflict with
weekday use, such as churches, fraternal organizations, or nighttime amusements, may be
encouraged, or required under subsection 1007.06, to allow a portion of their parking area to be
used for a park-and-ride lot.
New industrial and office developments shall provide carpool/vanpool spaces for employees. A
minimum of five percent, but not less than one, of the required parking spaces shall be marked
and signed for use as carpool/vanpool spaces. These spaces shall be the closest employee motor
vehicle parking spaces to the building entrances normally used by employees, except for any
handicapped spaces provided. (9-8-94)
On-site parking spaces constructed in excess of those required may be redeveloped for transit
oriented uses or any other uses permitted in the applicable zone. (9-8-94)
PARKING MAXIMUMS: (11-5-98)
Within the Urban Growth Boundary, the Parking Maximums listed in Table 2, Zone A, apply when
an area has 20 minute peak hour transit service within one-quarter (1/4) mile walking distance for
bus transit or one-half (1/2) mile walking distance for light rail transit. (3/14/02)
Within the Urban Growth Boundary, areas not meeting the requirement of 1007.07C2a, are subject
to the maximums listed in Table 2, Zone B. (3/14/02)
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Summary of Phone Interview with Mohammed Fattahi
The County has worked with Metro on congestion pricing strategies, but region-wide meetings are
no longer being conducted in Clackamas County. County staff members are only evaluating modal
shift actions for County employees, not for all employers in the county. Clackamas County helped
establish the Clackamas Regional Center TMA in 2002 and has provided it with technical assistance.
The TMA is working with local employers to reduce SOV trips. The County currently is
constructing bike and pedestrian improvements and estimates that between 2%-10% of total
transportation spending is for bike/ped improvements. The County is involved with the Carpool
Match program and is working with TriMet to determine route changes and improvements to
improve transit use. Staff notes that within the County, some measures such as transit incentives are
not working and SOV mode share has actually increased.
Parking and street connectivity standards in compliance with Metro requirements have been adopted
in the Clackamas Ordinance 1007.07 and the Comprehensive Plan.
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Appendix C. Pedestrian and Bicycle Count
Methodology
This pedestrian and bicycle count methodology has been developed to attain a consistent
regional pedestrian and bicycle count and analysis procedure so that trends in usage can be
documented. The counting strategy outlined is designed to provide an easy and inexpensive
method of conducting pedestrian and bicycle counts on a regular basis. The level of detail to be
extracted during routine counts is kept at a minimum to reduce ambiguity while still proving to
be a worthwhile task. This is not unlike the typical traffic count that reveals little more than the
type of vehicle, speed, time of day, and direction of travel. Motorist data regarding age, trip
purpose, length of trip, etc. are relatively rare.
REASONS FOR COUNTING
There are four primary reasons why pedestrian and bicycle counts should be an essential and
regular activity:
1. Conditions and trend analysis — number of people currently walking and bicycling, how this
number is changing over time, characteristics of the cyclists and/or pedestrians
2. 'Network planning - help prioritize improvements and find locations needing attention
3. Crash analysis - develop exposure measures
4. Demand forecasting — calibrate models
While city engineering and planning staff members have a clear interest in pedestrian and bicycle
counts, other groups may also find this data useful. Community health officials are naturally
interested in promoting healthy lifestyles. Counts would give them some idea as to how many
residents are walking and bicycling on a regular basis. Counts that include age categories may
also be helpful to the health professionals, trying to gauge the level of activity achieved by the
growing number of senior citizens. The number of school-aged cyclists would be of interest to
school officials, primarily for safe routes to school programs and safety education. Police
departments would find value in the data for enforcement and safety reasons.
LOCATION
Cities, counties, and even parks districts should identify numerous locations throughout their
jurisdiction for regular counts. Ideal candidates would be streets and pathways that are in a
pedestrian and bicycle plan and on a project list or near existing or proposed activity centers.
Popular cycling routes should also be considered, whether they be arterials with bike lanes,
bridges, or popular trails. Keep in mind that counting sites should not be on curves or hills.
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SCHEDULE
When to conduct the counting may depend upon the location of the site. If near a school,
counts should be done on weekdays during their peak hours. In the morning, forty-five minutes
before the first bell to fifteen minutes after the last bell are common. Release peak counting
times are fifteen minutes before the first bell to forty-five minutes after the last release. The peak
hours of 7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m. may be the most beneficial for a
majority of locations.
Fro non-school locations, travel patterns generally vary over the course of the week. Mondays
and Fridays should be avoided because travel patterns are rarely typical as people may not be on
the roads due to extended three-day weekends and Fridays often see earlier afternoon peak times
and increased evening traffic. Work-commute counts should therefore, be limited to Tuesday
through Thursday, and not on a holiday or when schools are not in session. However, if counts
will be collected at shopping centers or other non-work destinations, weekend or holiday counts
would prove most beneficial.
For all locations, the best times to conduct counts are during the dryer spring, and fall months.
Darker and wetter conditions in the winter can deter all but the devoted cyclists and pedestrians.
The summer months should be avoided for school counts, because they would not account for
school-related trips. Counts should be taken annually at the same time of year to provide for
consistent comparisons over time. Counts should also take place on mild, sunny days. The date
and weather conditions should be included on the tally sheets.
DATA COLLECTION
According to Pedestrian and Bicycle and Pedestrian Data: Sources, Needs & Gaps by the U.S.
Department of Transportation's Bureau of Transportation Statistics, the ideal method of
collecting data would include the following:
Usage patterns would not only be tracked on individual facilities but also aggregates of data
across an area, such as total pedestrian and bicycle-miles of travel in the city. For this reason,
roadway characteristics such as number of travel lanes should be recorded.
• Data would be collected systematically to enable a comparison of patterns over time.
• Data would be collected in a similar manner throughout a larger area (even nationwide)
to allow comparison and aggregation.
• Certain characteristics of the cyclists would be obtained, such as age, sex, purpose of the
trip and its length, type of facility, etc.
Obviously, a high level of detail is nearly impossible to obtain by merely observing passing
cyclists. Local entities should consider coupling counts with random survey samplings of passing
cyclists, time and resources permitting. Survey questions could include, among other things, trip
purpose, trip length, and income level. Trip purpose, especially, would be valuable information
to gather as the goal of many improvement projects is to encourage more biking and walking for
work and utilitarian purposes.
June 30, 2005 99
Metro 2040 Modal Targets Study
For routine manual counts, the information to be recorded will be relatively easy to obtain
visually. Count sheets should be given to the counters to record information. These count
sheets (see an example on die following page) should contain the following:
• Time intervals
• Direction of travel
• Gender
• Approximate age
• Helmet usage (for bicyclists)
• Occurrence of riding on sidewalks (for bicyclists)
The sheets could enable the counter to break up die counting session into 15-minute intervals.
This helps the counter stay more alert and shows more detailed peak times of usage.
Age categories should not be too detailed as it will further complicate the tally sheet and probably lead to more
inaccurate data. Age categories can be simply divided into these groups: under 18years, 19 — 64, and 65years
and older. The "under 18" cyclists are likely to be on school commute trips. Cyclists over the age of 65 are likely
to be retired and taking trips for leisure or utilitarian purposes. These two groups of people are also less likely to
be driving automobiles, whether due to youth or limiting health issues.
Helmet usage is of interest to those concerned about safety. If bicyclists under 16 years of age
are not wearing helmets, then die laws are not being enforced.
Riding on the sidewalk is illegal in downtown Portland but a common practice along roadways all
throughout die region diat experience high traffic volumes or are perceived as dangerous
corridors. If sidewalks are used for bikeways, this could signal die need for on-street
improvements, lack of enforcement, or a large number of inexperienced cyclists.
This methodology is described in more detail in the Institute of Transportation Engineers
Pedestrian & Bicycle Council's National Bicycle and Pedestrian Documentation Project (see Appendix
B).
WHO COUNTS?
PSU students currently conduct an annual bicycle count at about 20-25 locations in Pordand.
This could potentially be expanded to other sites in the region. City staff members — most likely
interns — are other nominees for conducting counts. But other resources are possible if time and
people are scarce. Volunteers could be recruited from the community — pedestrian and bicycle
clubs or advocacy groups, or citizens that are interested in helping die city. If the city has money
to spare in the budget, there are firms that specialize in counting.
Video cameras can be used to obtain the same information as a manual count. The advantage to
this method is the ability to replay the video for greater accuracy and use for longer time periods.
However, technical difficulties and theft are among die disadvantages.
The most basic bicycle counts can be conducted with tube counters. While these are usually
used to count cars, the software can be programmed to detect bicycles. This technique is good
for purely user counts, can be conducted over long time frames, and requires little manpower.
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Of course, the rider characteristics will be absent and theft is often associated with counting
units. Also, tube counters often under count cyclists when heavier vehicle cross the tubes at the
same time or if cyclists purposely avoid the tubes. Loop detectors can be installed along key
bicycle and pedestrian routes for continuous counts, as has been done on some in Eugene,
Oregon.
Once the data has been collected in the field, the results should be compiled and made readily
available to the public. Metro's website is the most logical and accessible location. This data
compilation should also be coordinated with Metro's Data Resource Center, to allow for the
creation and sharing of GIS-based data files.
SUMMARY
Pedestrian and bicycle counting should become a standard practice throughout the region.
Consistency is the key to this program — counts taken at least annually, during the same time of
year, and at the same location. This data should be made readily available to the public so other
agencies and researchers may utilize the data in numerous ways.
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B I C Y C L E T A L L Y S H E E T
DATE: WEATHER CONDITIONS:
LOCATION: TYPE OF BIKEWAY:
HOUR
:00
:15
:30
:45
:00
:15
:30
:45
Nb SB
EB WB
NB SB
EB WB
NB SB
EB WB
NB SB
EB WB
NB SB
EB WB
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EB WB
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#
SEX
MALE FEMALE
AGE
<18 19-64 65+
NOT
WEARING
HELMET
RIDING ON
SIDEWALK
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Appendix D. Transportation Policy Advisory Committee
(TPAC) Workshop Summaries
Metro 2040 Modal Targets Project - TPAC Workshop
April 15 Workshop Summary
PARTICIPANTS
Metro Staff. Kim Ellis, Bill Barber, John Mermin.
Consulting Team: Matt Hastie and Steve Faust, Cogan Owens Cogan; Mia Birk and Arif Khan, Alta
Planning and Design.
Attendees: Ed Abrahamson, Multnomah County; Lenny Anderson, Swan Island TMA; Andy Back,
Washington County; Scott Bricker, Citizen; Danielle Cowan, City of Wilsonville; Marianne
Fitzgerald, DEQ; Mark Garrity, WSDOT — Southwest Region; Kathryn Harrington, Citizen,
Washington County; Jeanne Harrison, Portland Office of Transportation; Christine Heycke,
SMART/Cky of WilsonvUle; Ross Kevlin, ODOT; Nancy Kraushaar, Oregon City; Jen Massa,
SMART/City of Wilsonville; Mike McKillip, City of Tualatin; Margaret Middleton, City of
Beaverton; Ron Papsdorf, City of Gresham; Phil Selinger, TriMet; Ron Skidmore, Clackamas
County; John Wiebke, City of Hillsboro.
BACKGROUND
This was the first of three workshops conducted to receive input on the 2040 Modal Targets project.
The purpose of this workshop was to provide an overview of the project and process, and discuss
current approaches and potential strategies to increasing use of modes of travel other than single
occupancy vehicle use. Workshop participants included members of TPAC, the Regional Travel
Options Subcommittee to TPAC and local transportation coordinating committees.
Metro staff and the consulting team provided an overview of the project and process. The purpose
of the project is to research current approaches to meeting 2040 modal target requirements in the
Regional Transportation Plan (RTP) and evaluate potential actions local governments may take to
reduce drive-alone trips. In addition, the project will identify amendments to the current RTP to
more clearly define minimum requirements that will constitute a "safe harbor" for meeting the
targets and describe how Metro will determine local government compliance with the targets during
future transportation system plan updates.
Metro staff reviewed these objectives and the workshop process and schedule. The consultant team
then provided an overview of the memo detailing current approaches. The memo includes a
description of modal targets, minimum requirements and other possible strategies to reduce single-
occupancy vehicle trips, as well as a description of activities that several sample jurisdictions are
undertaking to meet modal targets and how, if at all, these strategies are being monitored.
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SUMMARY OF DISCUSSION
The following is a summary of comments made by participants at the meeting. The first set of
comments is comprised of general responses to the memo and its findings. The second set of
comments is in response to specific potential strategies for meeting modal targets.
General comments
• It may be appropriate for jurisdictions to receive credit for what TMAs, ECO employers and
transit agencies are doing.
• The results in the memo are representative of the jurisdictions at the table. One exception is
Multnomah County. Multnomah County is different from other counties in that it contains few
urbanized unincorporated areas. Therefore, its Transportation System Plan (TSP) does not
include as many strategies oriented towards urban development
• In regards to the minimum requirements, the decision to implement a fareless area should be
based on a variety of factors and may not be appropriate in all regional centers. For example,
fareless areas are ineffective without priced parking.
• Effects of various strategies may need to be measured at the regional level even though they are
implemented at the local level.
• If the model is the only tool for tracking progress, Metro's travel behavior survey should be
updated because it is nearly 10 years old, if possible before the next Regional Transportation
Plan update. This would give us a 10-year trend of travel behavior.
• How do we know these measures are being implemented locally?
• One outcome of this project may be to recommend changes to Metro's model to incorporate
the effects of some of these strategies.
• The RTO rideshare study is doing research on where people are choosing to live and work.
This information could be useful to this project.
• A combination of ECO, Census and travel data can be useful to identify trends for specific
areas. Surveys are a way to measure effects of strategies.
• Concern with expectations for how quickly things can happen and change. Bike and pedestrian
use needs time to catch up to network development.
• One TMA is looking at location efficient living. They are encouraging Swan Island employees
to live in North Pordand. They promote home ownership. There is a need for livable and
affordable communities close to employment centers.
• There has been a study of location efficient mortgages, but it did not evaluate use of alternative
modes as an outcome of that tool.
• TriMet work needs to be incorporated, including connecdvity, pedestrian inventory, ridership
and safe crossing studies.
• The results of ODOT safe crossings studies and efforts also need to be incorporated.
• The best way to measure the effectiveness of these strategies is to survey people. For example,
if there is an increase in transit ridership, these people must be surveyed to determine why they
stopped driving and started using transit.
• The effect of many strategies, pardcularly land use strategies, must be measured over a long
period of dme. We may not have enough data in this region to evaluate the effectiveness of
such strategies for a number of years.
• Use of case studies may be an effecdve way to evaluate certain strategies. Is there a way to
identify a "typical" jurisdiction or area in the region for use as a case study or should a range of
jurisdictions be used for case studies? How applicable will results or specific strategies be to all
jurisdictions in the region?
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• Will this study result in more responsibility for local jurisdictions to monitor and report
progress? Doing that at the regional level would seem to make more sense.
Specific comments
Street connectivity and other land use strategies
• There are a number of barriers to implementing street connectivity plans. They seem to be
working well in newly developing areas, but are expensive to implement in older areas. In
addition, connectivity improvements often receive resistance from established neighborhoods.
It is important to keep making connections instead of having streets stubbed out for several
years.
• If the streets are not connected to transit or a mix of uses, then the strategy is less effective.
• Land use also can be a barrier. Some jurisdictions have experienced resistance to placing
neighborhood commercial uses in residential areas. People are worried about more traffic. Lot
sizes are also a factor -if a developer loses a viable lot to a new connection, they are less inclined
to provide the connection.
• Land use is the most important factor in reducing SOV trips. Land use policies should be part
of regional decision making (e.g. UGB expansion) along with promoting a better housing/jobs
balance, etc.
• Data about where people live and work shows that people are making smarter choices and living
closer to work.
• Marketing and educational tools are helpful in influencing public opinion to achieve land use
strategies.
• Accessways provide a low cost option to support walking and biking to schools.
• City of Wilsonville implements a concurrency policy, which helps achieve connectivity.
Maximum parking ratios and other parking requirements
• Parking requirements are difficult to implement relative to other strategies because they are
dependent upon market conditions.
• Some jurisdictions don't have the densities necessary to justify use of on-street parking
management strategies. There has to be a certain demand in order to use metered parking.
• Some jurisdictions are implementing on-street and off-street parking regulations. For example,
the City of Portland has eliminated, parking minimums in many parts of the City. Parking
regulations are not effective in other jurisdictions because developers and lenders use a formula
to determine how much parking to include in a development. As a result, local jurisdictions
often have to work hard just to prevent developers from exceeding the maximum parking
requirements.
• Some projects are being constructed without any parking.
• A number of parking strategies are being used in Beaverton and Gresham, including pricing,
permit parking, timed parking, and shared parking. A resource would be to look at traffic
commission documents.
• Need more incentives for shared parking.
Transit
• Barriers include:
• Lack of sidewalks
• Location and condition of bus stops
• Full park-and-ride lots
• Too many transfers are required to reach destination
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• Security issues
• Transit agencies are responsible for implementing programs needed to meet transit
requirements. However, partnerships with local jurisdictions are essential to build public
facilities and to help create private development diat supports transit use.
• The decision about whether to build more park-and-ride stations near light rail stations is
difficult. Land near those stations is valuable and using it for transit oriented development is
typically more effective in increasing ridership than using it to expand park-and-ride lots. On
the other hand, park-and-ride lots are crucial to supporting transit use.
• There may be opportunities to create more park-and-ride lots in rural areas or on less valuable
land near transit lines. There is some use of such areas as informal park-and-rides. ODOT has
sanctioned or encouraged such practices in the past.
• 45% of SMART users take transit because it is free.
• Transit subsidies and frequent service help level die playing field for transit — making it more
competitive to driving.
TMAs and trip reduction
• TMAs can help with implementation. They are well connected to all involved parties and work
under the umbrella of die RTO program.
• TMAs are effective in efforts such as adding bus service.
• The education and communication element is very important. Collaborative marketing efforts
are effective — die RTO program is shifting in this direction.
• Carpooling/vanpooling is being studied. Questions under consideration include. Where is the
market for these services? Why hasn't it worked in the past?
• Park-and-ride lots need to have spaces for carpoolers.
• TMAs are hard to keep going — need a charismatic leader as well as local government and
business support. To be successful, they also need to be focused on solving a specific
transportation problem or addressing an opportunity that has emerged.
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Metro 2040 Modal Targets Project - TPAC Workshop
May 20 Workshop Summary
PARTICIPANTS
Metro Staff. Kim Ellis, Bill Barber, John Mermin.
Consulting Team: Matt Hastie and Steve Faust, Cogan Owens Cogan; Arif Khan, Alta Planning and
Design.
Attendees: Ed Abrahamson, Multnomah County; Lenny Anderson, Swan Island TMA; Blair
Crumpacker, Washington County; Danielle Cowan, City of Wilsonville; Marianne Fitzgerald, DEQ;
Kathryn Harrington, Citizen, Washington County; Ross Kevlin, ODOT; Mike McKillip, City of
Tualatin; Margaret Middleton, City of Beaverton; Jessica Roberts, Bicycle Transportation Alliance;
Phil Selinger, TriMet; Ron Skidmore, Clackamas County; John Wiebke, City of Hillsboro.
BACKGROUND
This was the second of three workshops conducted to receive input on die 2040 Modal Targets
project. The purpose of this workshop was to discuss the various strategies used to increase use of
modes of travel other than single occupancy vehicle use, their effectiveness, best practices for
implementing them, and how they can be measured and monitored. Workshop participants
included members of TPAC, the Regional Travel Options Subcommittee to TPAC and local
transportation coordinating committees.
Metro staff reviewed the project objectives and the workshop process and schedule. The consultant
team then provided an overview of the memo detailing the results of research on potential strategies.
The memo includes a summary of strategies and effectiveness, a description of strategies currently
required by Metro and other, other potential strategies, a summary of best practices and a detailed
review of research on potential strategies.
SUMMARY OF DISCUSSION
The following is a summary of comments made by participants at the meeting on the research,
requirements and best practices presented in the memo.
Research
• Tri-Met has data on miles traveled by automobile to and from park-and-ride lots; that
information could be included, although it has not been analyzed or summarized in a report or
study.
• Studies of pedestrian connectivity should be included, if available. Pedestrian improvements
should be discussed more broadly to cover pedestrian connectivity and access to transit. A
study of pedestrian trips was conducted in the NE Sandy area recently, but it is uncertain what
type of data was recorded. The study probably did not include data on change in mode share of
pedestrian trips. The study also looks at an area that has always had a good level of pedestrian
activity, but where improvements have further increased activity.
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• The project team should be commended for a thorough job of researching a wide range of
strategies. However, it would be beneficial to take more time and effort to "drill down" the
data and describe the impacts of certain strategies in more detail.
• The document does not document the local experience. Local jurisdictions probably could be
helpful in providing information about their success or challenges in implementing certain
strategies. Unfortunately, few jurisdictions have quantifiable results, only anecdotal
information. The consulting team noted that the Task 2 memo covered this issue to some degree, as did
discussion at the first TPAC workshop for the project.
• Studies should not be ignored just because there is no quantifiable data. Studies without
quantifiable data are not excluded from the memo and some strategies will continue to be recommended even
where there is a lack of specific quantitative data directly documenting their effectiveness.
• The report is very granular. Many of the strategies work best when integrated with other
strategies. It is recognised that many strategies work best in conjunction with others. The objective of this task
is to document the effects of each strategy in isolation. The final report will note the importance of implementing a
range of strategies in a coordinated manner.
• Many of the studies seem to have been undertaken in the mid-1990s. Were there any follow-up
studies to those? The most recent studies were used whenever possible. In many cases there did not appear to
be any follow-up studies.
• Many jurisdictions do not keep continuous data on each strategy because it is costly and not a
priority.
• The purpose should be for the research to point towards strategies we think will be effective
and how to measure and monitor them in the future.
• The Regional Transportations Options (RTO) committee has discussed the need to implement
evaluation and monitoring steps into all projects.
• Safe Routes to School has been a very effective program.
• Two studies not cited in the memo may be useful:
o Analysis of a bike program in the Netherlands
o Rideshare study from UrbanTrans being conducted for the RTO program. The
study documents where people who work in employment centers live. It
recommends that jurisdictions should have an independent audit of the effectiveness
of their programs every few years.
• Another suggestion is the Washington D.C. State of the Commuter report.
RTP required and non-required strategies
Street connectivity and other land use strategies
• The memo recommends that whether or not to include "Fareless Areas" and "Support of
Transportation Management Associations (TMAs)" be discussed in the RTP update.
• In the past, an aggressive approach toward TMAs was taken. Now, Metro wants to focus on
existing TMAs and create new TMAs only when well planned and in specific situations and
locations. The recommendation to revisit support for TMAs is not linked to a judgment about their relative
effectiveness. Employer-based strategies can be very effective in increasing share of alternative modes and TMAs
can be instrumental in implementing or encouraging implementation of these strategies
• "Other" strategies listed in the memo do not necessarily represent additional specific
requirements. This document should help to define minimum requirements more clearly.
• The Transportation-Efficient Development (TED) section could be expanded. Density and
transit should be examined more thoroughly.
• TravelSmart™ and Safe Routes to School have been very effective.
• Projects should look at transportation and land use and their relationship to public health.
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• Demand responsive service is expensive to implement. It is ranked as "easy" to implement but
is not necessarily easy from a cost perspective.
• Location Efficient Mortgages should be evaluated in their ability to fill TED housing that would
not be filled otherwise.
Best practices
• Density of employment areas should be considered in determining the potential effectiveness of
specific strategies. For example, denser employment areas have more potential to support
increased transit service. Types of industry, jobs per acre and work trips should be analyzed.
The Portland atlas of industrial areas is a good resource.
• Industrial areas on the urban fringes often lack transit options. Site orientation is very
important.
• Did you categorize research by location — urban vs. suburban locations? The effectiveness of
strategies in suburban areas should be further evaluated, if possible to determine their relative
effectiveness in those areas. Most of the studies we reviewed were undertaken in more urban areas but some
were performed in suburban areas. We can review the list to identify those with a suburban orientation.
• Best practices must be justified and talked about as being in the best interests of everyone.
• ODOT and Metro received $2 million per year for Transportation Demand Management
marketing and public awareness campaigns. Approximately half of that money will be used for
programs in the Portland metropolitan area.
• Recommendations for parking should be bold. During the RTP update process, we should
consider a new policy calling for paid parking to be implemented throughout the region.
• The total transit experience is important, including bus shelters, cleanliness, reliable and frequent
service, a safe environment, etc. The details matter.
• Infrastructure connections are needed such as bike racks on cars, end-of-trip facilities and other
improvements that make combining bikes and transit easier.
• Free parking hurts the work of TMAs.
• Parking is a land use issue. Employment land should not be used to store cars. There should be
incentive strategies to capture and demonstrate the value of land.
N E X T STEPS
• Metro is updating its travel behavior survey. Metro staff is open to expanding die scope to try
and isolate the effects of these strategies as part of that effort.
• The final report will address implementation and monitoring more thoroughly. It will
recommend possible amendments to the RTP, such as clarifying and expanding the minimum
requirements.
• It should make concrete recommendations to support the efforts of local jurisdictions.
• The review of best practices should cover both incentives and regulations. An over-emphasis on
regulations can result in a backlash among the public and ultimately reduce support for the goals
and programs we are trying to implement.
• Metro's model is probably the best way to monitor progress. Metro expects to recommend that
success in achieving modal targets and implementing strategies be measured at the regional level.
However, it also would be useful for local jurisdictions and others to incorporate surveys or
other means to monitor success of specific projects or actions, where feasible.
• Tables or maps showing where different strategies have been implemented would be helpful.
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Appendix E. Detailed Review of Strategies
The following matrix provides more detailed information about the results of research conducted in preparing this memo, including descriptions of specific literature and case studies reviewed. As noted previously, this matrix describes
only those studies that provided quantitative or other evidence of a correlation between implementation of a given strategy and reduction in SOV use or shift to other modes. A complete list of information sources reviewed is included in
the bibliography section at the end of this memorandum.
Land Use
Connectivity
Connectivity
Transportation-Efficient
Development (TED)
Transportation-Efficient
Development
Transportation-Efficient
Development
Transportation-Efficient
Development
Location Efficient
Mortgages
SMARTRAQ
Atlanta, GA
Metro
Portland, OR
California
California (Bay Area)
Portland, OR
San Francisco, CA
i|M«MBMj|MI|8|«e[|ra
iS'iililtlilinii^e^ysMeiav/GplsiMg^
M^BHBMWwH™MwBHHHBiMBBMB58MMBHBHEMMll^HflfiHi
Studied the effect of increased regional
average interse
ction density from 8.3 to 16.6
intersections per square kilometer.
Use five case studies to evaluate the
impact of street connectivity on local
traffic by forecasting low, moderate and
high levels of connectivity.
Study of the effect of living in close to
transit has on mode share.
Surveys were used to determine mode of
commute for workers living near BART.
A study of transit mode share at the
Center Commons, a TOD.
Study investigates the effects of New
Urbanism design principles on both non-
work and commuting travel by comparing
modal splits between two distinctly
different neighborhoods.
wmmmmm
Reduces average vehicle mileage by 1.6%.
Indicates that a 10% increase in intersections.per square
mile reduces VMT by about 0.5%.
A change from low to moderate connectivity reduced VMT
an average of 2%.
A change from moderate to high connectivity reduced VMT
an average of 1%.
Among those surveyed who drove to work when they lived
away from transit, 52.3% switched to transit commuting
when moving to within a half-mile walking distance of a rail
station.
On average, 32% of workers living near BART commuted by
rail. The regional average is 5%.
Transit mode share increased nearly 50% for work trips and
by 60% for non-work trips.
Residents of the mixed-use, gridded neighborhood made
15% fewer auto trips and 22% more walking trips than the
suburban style neighborhood.
In the mixed-use, gridded neighborhood, 29% of those
surveyed drove alone to work. In the suburban style
neighborhood, 51 % drove alone to work.
Before and after
connectivity and
traffic counts.
Applied the Metro
regional forecasting
model to determine
average vehicle miles
of travel (VMT).
Survey of current and
prior modes of
commute.
Surveys to determine
mode of commute.
Surveyed to
determine mode of
commute.
Difficult to
implement in
established
neighborhoods.
Easier when
carried out
through new
development.
See above
See above
See above
See above
See above
Region-wide
Implemented by
local jurisdictions
and private
developers.
See above
See above
See above
See above
See above
http://transaq.ce.qatec
h.edu/smartraq/
Portland Metro.
Street Connectivity:
An Evaluation of Case
Studies in the
Portland Region
(2004).
http://qulliver.trb.orq/p
ublications/tcrp/tcrp r
pt 102.pdf
Cervero, 1993
http://qulliver.trb.orq/p
ublications/tcrp/tcrp r
pt 102.pdf
Cervero, 1994
http://qulliver.trb.orq/p
ublications/tcrp/tcrp r
pt 102.pdf
Switzer, 2002
http://www.uctc.net/pa
pers/281.pdf.
Cervero and Radisch,
1995.
No evaluative studies
P a r k i n g s . ,
 ;. • . - • • ; . , - . ' . . , - - . - , .• - v , . ,- • c- • ' . . • • - , i, • - . - . • . -
Employer parking Aggregate Analysis of case studies at seven SOV mode share averaged 25% lower when employees Before and after Moderate Applicable in CBDs Shoup,1994a
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subsidies
Employer parking
subsidies
Employer parking
subsidies
Employer parking
subsidies
HOV priority parking
HOV priority parking
Parking pricing
(metered parking)
Parking pricing
MM
Los Angeles and
Canada
California
Los Angeles, CA
Seattle
City of Eugene, OR
Aggregate
employment locations that examine the
effect of employer parking subsidies on
SOV commuting.
Analysis of the effect of eliminating
employer parking subsidies on SOV
commuting.
Study examines effects of state legislation
that requires some employers to offer the
option of cash in lieu of any parking
subsidy.
Study estimates CBD commuter response
to an increase in cost to employees of the
price of parking.
A case study looked at reduced parking
charges implemented for carpools at two
facilities downtown (from $25 to $5 at one
and $25 to $0 at the other).
Study looked at the effect of fee
differentials between HOV (free) and SOV
($57.50) parking on drive-alone
commuters.
Studies effects of on street parking fees
and time limits on SOV travel.
Studies the effect of parking fees on
drive-alone commuters.
paid for their own parking.
There is an average 16 percentage point reduction in SOV
commuting when employers stop subsidizing employee
parking.
Drive-alone mode share decreased by 11.5%.
Simple elimination of subsidy was predicted to decrease
SOV use from 69% to 48%. The cash-out option reduced
SOV travel to 55%.
Forty percent of carpoolers were former bus riders and 38%
already rideshared. Only 22% switched from driving alone.
Carpool share rose from 17% to 58%, while transit declined
from 38% to 28%.
Ninety-five percent of non-residents continued to drive-
alone, but either parked in private facilities or managed their
parking time to stay within two hour limits.
About 35% of drive-alone commuters would likely switch
modes in response to $20 per month parking fees, even if
offset by a transportation voucher.
surveys about mode
of commute.
Before and after
surveys about mode
of commute.
Before and after
surveys about mode
of commute.
Los Angeles CBD
employee survey
data and modeling.
Before and after
surveys to determine
mode of commute.
Before and after
surveys about mode
of commute.
Before and after
surveys about mode
of commute.
Survey of commuter
preferences.
Barriers include:
Readily
available
parking
substitutes
• Lack of
adequate
transit
service
• Resistance
from
employers or
employees
See above
See above
See above
Easy
Lanes in existing
parking facilities
can be dedicated
to SOV use.
See above
Easy
Easy
Strategy must
address parking
supply
Applicabilityand other densely
developed areas
with priced parking
and where free
alternative parking
sources are not
readily available.
Implemented by
employers with
assistance from
transit agencies
and TMAs.
See above
See above
See above
Applicable in urban
fringe areas along
transit corridors
and public and
private parking
facilities.
Implemented by
employers and
local jurisdictions.
See above
Not effective for
purposes of
reducing SOV
trips.
Implemented by
local jurisdictions.
Parking pricing is
most common in
major commercial
and recreational
centers and large
cities.
Implemented by
local jurisdictions
or private parking
Feeney, 1989
Shoup, 1997
Shoup, 1994
Olsson and Miller,
1978.
Shoup,1994
Dornan and Keith,
1988
Kuppam, Pendyala
and Gollakoti, 1999.
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Parking pricing
Parking pricing
Parking pricing
Parking pricing
Parking supply
management
Parking supply and
management (timed
parking)
Parking supply and
management (timed
parking)
Shared parking
Fare Free Areas
Fare free areas
CH2M Hill
Pacific Northwest Bell
City of Eugene, OR
City of Portland, OR
City of Madison, Wl
City of Chicago, IL
City of Portland, OR
and TriMet
Study of the effect of a parking fee
increase from $1.37 to $2.73 on auto
commuting.
Studies the effect of parking fees ($49 per
month; free for carpoolers) and travel
allowances ($40 per month) on drive-
alone auto commuting.
Study examines the effect of parking
pricing ($60 per month; discounts for
carpools) on drive-alone auto commuting.
Study of the effect of increases in parking
rates for surface lots ($6 to $16) and
garages ($16 to $30). At the same time,
fines for commuters parking in short-term
metered spaces were increased.
Analysis of the effects of parking supply
management on SOV commute trips.
Peak-period pricing demonstration aimed
to discourage SOV commuting, thus
freeing up more spaces for mid-day
shopping and personal business trips.
Free shuttle buses to fringe parking lots
were instituted before the fee.
Study looked at rate decreases for short-
term parking and increases for long-term
parking at city owned facilities and their
effect on the number, duration and
accumulation of vehicles.
Study of the effect of drive-alone trips to
Lloyd District since it was incorporated
into the downtown fare free area.
Reduces auto commuting 12% - 39% and, if matched with
transit and rideshare subsidies, reduces total auto trips by
19%-31%.
Solo driving declined from 89% to 64%.
Results in 25% of employees driving to work, compared with
80% for other employees in the area.
Parking demand declined 35%, about half changing parking
locations and half switching to public transit or alternative
modes.
Monthly parking permit sales fell from 560 to 360.
Parking maximums, along with a number of other
management strategies, increased transit use from 20% in
the 1970s to 48% in the mid-1990s.
Resulted in a 40% decrease in the number of spaces
occupied during peak period. However, only a small
number changed their transportation mode. A majority
merely changed parking location.
Long-term parking decreased by about 50% and the
absolute number of parkers decreased while revenues
increased. The study's authors believe that former long-
term parkers shifted from parking at city facilities to using
transit though there has been no quantitative analysis.
No evaluative studies
Drive-alone trips to the Lloyd District have decreased by
2.4%. Change may be due to other factors (e.g., Passport
transit program, new metered parking, carpool matching,
etc.).
Before and after case
study.
Before and after
mode of commute
data.
Before and after
surveys about mode
of commute.
Before and after
surveys about mode
of commute.
Before and after
surveys about mode
of commute.
Analysis of mode of
commute statistics.
Before and after
surveys of parking
occupancy mode of
commute.
Before and after
analysis of parking
statistics.
Parking occupancy
statistics.
Analysis of mode of
commute data.
See above
See above
See above
See above
Easy
May involve
adopting new
parking policies.
Same as above
Same as above
Difficult
Transit agencies
will lose revenue
and the public will
be subsidizing
&.:•'••••*•"•••'":." : ' . .^ ir1 .~s>'. ' . ' 'i.'^yZisfi
facility owners.
See above
See above
See above
See above
Varies depending
on the strategy.
Typically
implemented by
local jurisdictions
at activity centers
where there is
competition for
limited parking.
Not particularly
effective in
reducing SOV
trips.
Typically
implemented by
local jurisdictions
at activity centers
where there is
competition for
limited parking.
Same as above
Not effective to
reduce SOV trips.
l i ' . i " ' - 1 * : - - - >• • ' . • • * : * - • - • < . . • s S " * > > i ? " ••' '- • -
tev;;•»«!•;> :>• ' id : • • • . • . ' - - :•• .•?•"?*:.•>'•<•;• r ..:.,"8
http://www.epa.gov/o
ms/market/pricing.pdf
ICF, 1997
K.T. Analytics, 1995.
K.T. Analytics, 1995.
K.T. Analytics, 1995;
Peat, Marwick and
Mitchell, 1985.
K.T. Analytics, 1995.
Charles River
Associates, 1984.
Kunze, Heramb and
Martin, 1980.
Appropriate in
regional centers.
Implemented by
regional
governmental
City of Portland.
Extension of Fareless
Square to the Lloyd
District, 2004.
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fareless travel. agencies.
Transit
Bus frequency
Bus rapid transit (BRT)
Demand responsive /
ADA
Demand responsive /
ADA
Light Rail Transit
Light Rail Transit
Light Rail Transit
Park-and-ride
Portland, OR
TriMet
Multiple jurisdictions
Dayton, Ohio
Mansfield, OH
Aggregate
Aggregate
Portland, OR
Aggregate.
Several studies examine the effect of bus
frequency on mode choice.
Study of the effects of BRT on ridership
and mode choice in seven cities.
Additional analysis needed to assess
direct impacts on mode share.
Examines the effect of training wheelchair
users to use fixed bus route service.
Reports the effects of change from a fixed
to demand responsive on ridership.
Analyzes the effect of LRT on VMT per
capita.
Reports mode shift for users of light rail.
Study compares ridership between a bus
route and the light rail line that replaced it.
Studies the prior mode of park-and-ride
facility users.
TriMet customers identify convenience as the number one
reason why they buy and continue to use transit.
• In Houston, 30% of riders were new, and 72% of new
riders were diverted from automobiles.
Los Angeles saw an increase ridership of 26% - 33%.
• Twenty percent of new riders in Vancouver, B.C.
previously used automobiles.
Adelaide saw a 76% gain in ridership.
• Brisbane reported a 42% gain in riders.
Leeds had a 50% gain in ridership.
• Pittsburgh had a 38% increase in ridership.
Resulted in 40% increase in wheelchair boardings.
Ridership increased 4 1 %
A 10% increase in a city's rail transit service results in a
decrease o f 40 annual V M T per capita
More than 50% of LRT riders would travel by automobile if
light rail were not available.
Portland's Interstate MAX Yellow Line carries 92% more
people compared with the former Interstate Avenue bus line.
Generally, 40% - 60% of park-and-ride lot users previously
drove alone.
Interviews with a
sample of riders.
Transit counts and
surveys.
Before and after
mode of commute
data.
Analysis of
wheelchair boarding
data.
Travel counts
Before and after
travel diaries.
Rider surveys.
Ridership counts for
bus and light rail.
Surveys of mode of
commute prior to
carpool.
Park-and-ride user
Easy
It is difficult to
determine if
frequency
increases
ridership or vice
versa.
Difficult
Involves
development of
new bus facilities
and dedicated
BRT lanes.
Varies
Easy
Moderate - light
rail lines can be
expensive to
implement.
Same as above.
Same as above
Moderate - park-
and-ride facilities
require funding,
adequate transit
Region-wide
Implemented by
local or regional
government
agencies.
Appropriate on
congested urban
corridors.
Implemented by
local or regional
government
agencies.
Region-wide
Implemented by
local and regional
governments or
transit agencies.
Region-wide
Implemented by
local and regional
governments or
transit agencies.
Appropriate along
congested urban
corridors.
Implemented by
regional
government or
transit agencies.
Same as above.
Same as above.
Applicable in urban
fringe areas along
transit corridors.
TriMet
Voice of the Customer
Research Program,
2001.
Transit Cooperative
Research Program:
Report 90: Bus Rapid
Transit.
Rosenbloom, 1998
Navin, 1974; Pratt and
Bevis, 1971.
Bento, et al (2003).
http://econ.worldbank.
org/
FTA, 2002.
www.fta.dot.gov/transi
t data info/reports D
ublications/reoorts/16
031 ENG HTML.htm
Progressive
Railroading, 2005.
http://www.proqressiv
erailroadinq.com/trans
itnews/
Bowler etal. (1986)
as presented in
Weant and Levinson
(1990).
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Park-and-ride
Park-and-ride
Pricing and fares
Pricing and fares
Pricing and fares
Routing and coverage
Routing and coverage
Site design and
accessibility
ts,-...;'::;: ••is• ,;•:;.;• %• - t ;«' j
Miami, FL
Aggregate
King County Metro
King County Metro
King County Metro
Boston, MA
Albuquerque, NM
Bellvue, WA
Transportation Management and Employer-Basec
Alternate work Aggregate
Studied prior mode data specific to park
and pool activity.
Study of prior mode data at 150 park-and-
ride lots nationally.
Examined effect of employer incentives
on SOV travel at seven businesses.
Incentives include FlexPass transit,
vanpool subsidy, carpool, bike and
walking incentives, personalized ride
match services, shuttles to/from park-and-
ride and guaranteed ride home.
Examined effect of employer incentives
on SOV travel at seven businesses.
Incentives include FlexPass transit,
vanpool subsidy, carpool, bike and
walking incentives, personalized ride
match services, shuttles to/from park-and-
ride and guaranteed ride home.
Examined effect of employer incentives
on SOV travel at seven businesses.
Incentives include FlexPass transit,
vanpool subsidy, carpool, bike and
walking incentives, personalized ride
match services, shuttles to/from park-and-
ride and guaranteed ride home.
City restructured routes to provide more
direct service to the Downtown Crossing
area.
City revised route system to a more
gridlike service.
Study of the effects of site design at six
suburban activity centers.
I . -
Study of the effects of compressed work
Before opening a large fenced and lighted carpool and
transit fringe parking lot in the Miami area, 60% of
carpoolers surveyed had driven alone.
Found that 60% of carpoolers had been single occupant
drivers.
Averaged a 133% increase in transit usage and an 18%
SOV reduction in two years.
Averaged a 133% increase in transit usage and an 18%
SOV reduction in two years.
Averaged a 133% increase in transit usage and an 18%
SOV reduction in two years.
Initial bus route extensions increased ridership between
26% and 30% (2,200 - 2,400 daily riders). About 40% of
the increase can be attributed to new transit trips.
Ridership increased 4%.
Sites averaged 73% solo office commute vs. 92% at other
similar sites and 9% transit commute vs. 0.5% at other sites.
Could reduce automobile commutes by 7% to 10%.
counts.
Surveys of mode of
commute prior to
carpool.
Park-and-ride user
counts.
Surveys of mode of
commute prior to
carpool.
Park-and-ride user
counts.
Before and after
surveys about mode
of commute.
Before and after
surveys about mode
of commute.
Before and after
surveys about mode
of commute.
Analysis of ridership
survey data.
Analysis of ridership
data.
Study included
survey of travel
characteristics.
Estimation based on
MM
service rideshare
programs, and
suitable
incentives.
See above
See above
Moderate
Is expensive and
sometimes
controversial.
Moderate
Is expensive and
sometimes
controversial.
Moderate
Is expensive and
sometimes
controversial.
Moderate
It is difficult to
determine if
coverage
increases
ridership or vice
versa.
See above
Varies
Upgrades to sites
can be
expensive.
Easy
fMKfll
See above
See above
Region-wide
Implemented by
regional
governments and
transit agencies.
Region-wide
Implemented by
regional
governments and
transit agencies.
Region-wide
Implemented by
regional
governments and
transit agencies.
Region-wide
Implemented by
local or regional
government
agencies.
See above
Region-wide
Implemented by
local or regional
governmental
agencies.
Region-wide
Wattleworth et al,
1978.
Flora, Stimpson and
Wroble, 1980.
King County Metro,
1998; Koss, 1999.
King County Metro,
1998; Koss, 1999.
King County Metro,
1998; Koss, 1999.
Weisbrod et al, 1982.
Rosenbloom, 1998.
Hooper, 1989.
CUTR, 1998
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schedule (compressed
work week)
weeks on total vehicle travel.
pjmmm :' ffmpleirientatidfil
commuter surveys. Implemented by
individual
businesses and
assisted by TMAs.
http://www.cutr.usf.ed
u/
Alternate work
schedule (flextime and
telework)
Aggregate Study estimates the potential effects of
flextime and telework programs on peak-
hour commute trips.
Estimates that flextime and telework together can reduce
peak-hour vehicle trips by 20% - 50%.
Surveys of flextime
and telework program
participants.
Easy Region-wide
Implemented by
individual
businesses and
assisted by TMAs.
Ewing, 1993.
Telework Aggregate Survey of 400 U.S. teleworkers. Estimates that if 10% of the workforce telecommutes on any
given day, total vehicle travel would decline by 4%.
Estimation based on
survey of
teleworkers.
Easy Region-wide
Implemented by
individual
businesses and
assisted by TMAs.
Mokhtarian, 1997
Carsharing Aggregate /
anecdotal
Studies look at the effect of carsharing on
per capita driving.
Typically results in a 40% to 60% reduction of per capita
driving.
Estimation based on
user counts.
Moderate Region-wide
Usually
implemented by a
private business.
Steininger, Vogl and
Zettl, 1996.
Carsharing San Francisco Study looks at the effects of the CarShare
program on vehicle ownership and VMT.
Two-thirds of participants avoided purchasing another car,
resulting in an average member VMT reduction of 47%.
Survey of CarShare
members.
See above See above http.7/repositories.cdli
b.org/iurd/wps/WP-
2003-05/
Cervero and Tsai,
2003.
Guaranteed Ride Home
(GHR)
Study looks at the effect of GHR
availability on commuters' decision to use
transit.
Fifty nine percent of rideshare and transit patrons consider
GRH important in their decision to use alternative modes.
Survey of rideshare
and transit patrons.
Easy Region-wide
Implemented by
local or regional
government
agency.
K.T. Analytics, 1992.
HOV lane Aggregate Study looks at the effects of HOV lanes
on vehicle trips.
HOV lanes can reduce vehicle trips on a particular roadway
by 4% - 30%
Analysis of vehicle
trip counts.
Moderate
Often expensive
to construct and
controversial.
Appropriate on
congested
highways where
lanes can be
added or
converted.
Implemented by
local and regional
government
agencies.
Cosmis, 1993
(www.bts.gov/ntl/DOC
S/474.html) and Pratt,
1999
(www4.nationalacade
mies.orq/trb/crp.nsf/all
+projects/tcrp+b-12).
Rideshare Puget Sound Study looks at the effect of ridesharing on
commute trips.
Vanpooling represents about 2% of total commute trips and
7% of commute trips over 20 miles.
Analysis of rideshare
surveys and
statistics.
Moderate
Difficult to match
people for
carpooling.
Region-wide
Implemented
privately or through
a matching
service.
York and F.abricatore,
2001.
Shuttle service No evaluative studies
Transit Marketing and
Promotion
(Individualized
Marketing Programs )
Government of
Western Australia,
Perth, Aus.
TravelSmart^is, "a social marketing
program that identifies individuals who
want to change the way they travel,
motivates them to think about their travel
options and provides them with
information about how to use transit, bike,
walk or carpool for some of their trips."
The pilot program achieved a 10% reduction in car travel
and a 2 1 % increase in public transit use.
Travel diaries and
surveys.
Individuals trip
patterns.
Easy Implemented by
local or regional
government
agencies or non-
profit organizations.
http://www.dpi.wa.qo
v.au/travelsmart/pdfs/
Report.PDF
Socialdata Australia
Pty. Ltd. Potential
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Analysis, "Perth,'
2000.
Bike and Pedestrian
Bike boulevard No evaluative studies
Bike parking London, England Survey of 348 London students about
mode choice after the installation of
bicycle parking racks.
Sixty-one percent of school cyclists (i.e. those who had
cycled to school within the past month) said the new cycle
racks have encouraged them to cycle to school more often.
Survey of students
and interviews with
teachers. Of the 348
students, 171 had
cycled to school
within the past
month.
Before-and after-
counts.
Easy
Parking
structures are
relatively
inexpensive.
Applicable at
schools though-out
region.
http://www.tfl.qov.Uk/s
treets/downloads/pdf/
cvclinq/school-
parkinq-overview-
report.pdf
Bike racks on transit TriMet Bike racks are on all transit vehicles. This
allows cyclists and transit users to
combine modes for more travel options.
Use of racks has increased steadily. Anecdotal increase in
bicycle mode share and transit use as a result.
Surveys Easy Region-wide
Implemented by
local or regional
governmental
agency.
Bike racks on transit Seattle Metro Transit See above Seattle Metro transit agency's entire bus fleet was equipped
with bicycle racks in 1994. More than 40,000 cyclists use
these racks each month. Anecdotal support for increase in
bicycle ridership.
Bike Counts and
surveys.
Survey data.
See above See above King County Metro,
2002
Bike signing No evaluative studies
Bike rentals/ "Smart
Bike" programs
Netherlands, France,
Germany, et al...
In 1996, the smart bike, or automated
bike rental system, was first implemented
in the United Kingdom, leading to a
growing number of programs throughout
Europe and Asia. There are presently no
such programs in the United States.
Copenhagen has more than 2,000 bikes. 38% of users are
tourists. Anecdotal evidence suggests that the free bikes
encourage cycling use by direct users and by others.
Surveys of users to
determine alternative
mode choice.
Alternative mode
choice if the bicycles
were not available.
Moderate
Program is
costly.
Applicable at major
tourist
destinations.
Most appropriate
implementation by
private
organizations.
http://www.nctr.usf.ed
u/jpt/pdf/JPT%207-
2%20DeMaio.pdf
Bike safety education No evaluative studies
"Bike station" facilities Bikestation (private
company), Seattle,
WA, Long Beach,
CA, etal...
Bikestation offers secure bicycle parking.
Some Bikestation locations offer bicycle
repairs, bicycle and commute sales &
accessories, rental bikes for local and
tourist needs, restroom/changing rooms
and access to vehicle-sharing.
According to research conducted by Bikestation, an average
of 30% of Bikestation users previously drove alone to their
destination and still would if the Bikestation were not
available.
Surveys.
Survey data.
Market-demand
based - private
operator.
Appropriate at
regional transit
centers.
www.bikestation.org/
Bikestation Seattle
Customer Survey,
October 2004, King
County Metro.
Bikeway improvements National study on
bike lanes and bike
commuting.
Examined bike commuting data and
associated independent variables that
affect ridership.
Each additional mile of bikeway per 100,000 people
correlated with 0.069% increase in bicycle commuting. No
causal relationship determined.
Statistical -
Regression analysis.
User counts: either
manual or automated
tube counts.
Information on
bicycle facilities and
Census data.
Moderate
Bike system
improvements
can be
expensive.
Region-wide
Implemented by
local or regional
governmental
agencies.
Nelson, A.C. and D.
Allen. If You Build
them, Commuters Will
Use Them:
Association between
Bicycle Facilities and
Bicycle Commuting.
Transportation
Research Record
1578, TRB, National
Research Council,
Washington DC,
1996.
Bikeway improvements | Transportation Study examined bike commuting data and No strong relationship between off-street paths and Statistical - See above Applicable region- http://web.pdx.edu/~id
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Bikeway improvements
Bikeway improvements
Bikeway improvements
Driver enforcement
Employer-based
encouragement
programs
End of trip facilities
(showers, changing
rooms)
Research Record.
National study on
bike lanes and bike
commuting.
PDOT, Portland
PDOT, Portland
City of Delft, The
Netherlands
Bicycle
Transportation
Alliance, state-wide
Roads and Traffic
Authority, New South
Wales, Australia
related independent variables in 43 US
cities. Attempted to determine statistical
relationships between variables and
bicycle mode share.
Improvements to bicycle network
(includes on-street bikeways, and off-
street paths).
Improvements to bicycle network
(includes on-street bikeways, and off-
street paths).
Evaluated improved bicycle mode split
after implementation of plan (aggregated).
Bike Commute Challenge - employer
competition during month of September.
Companies "compete" for the highest
bicycle mode share.
Action for Bikes sets out a costed, 10-
year plan for the creation of a series of
arterial bicycle networks and facilities
commuting rates. Anecdotal positive relationships have
been noted.
Portland's Bikeway Network increased 215% between 1991
and 2004. During that same period, the number of bicycle
riders daily crossing the four main bicycle bridges in
Portland increased 210%. This increase was especially
noticeable on the Broadway, Hawthorne, and Steel Bridges,
where combined daily ridership went from 2,115 in 1991 to
7,910 in 2004. During this period, the bikeway network
feeding these bridges was greatly improved, as were
facilities on the bridges themselves.
A survey in 2001 showed that fully one-third of 600
responding peak hour cyclists began using their bicycles for
work within the past two years.
Increases in bicycle travel due to decreases in auto-travel
and also transit use. Shifts due to decreased mobility of
autos and surface transit. Therefore increase in congestion
may be a necessary prerequisite.
No evaluative studies
Increases bicycle mode share during duration of event. In
2004, 1640 of 4,070 participants were new riders. Anecdotal
information supports long-term increases in bike mode
share.
"Of the workplace facilities, lack of a shower and change
room was considered to be the most important barrier to
bicycle use - a complete obstacle for nearly a fifth of
Regression analysis.
User counts: either
manual or automated
tube counts.
Information on
bicycle facilities and
Census data.
Tube counts on 4
bridges over the
Willamette River.
Counts are
extrapolated from
peak-period counts
during peak season.
Evaluation method
only demonstrates
correlation (not
causation).
Surveys of use.
Surveys administered
on one of three
Willamette River
bridges.
Riders' history.
Surveys distributed
through postal mail.
Surveys during Bike
Commute Challenge
Surveys and trip logs
of commute trips
during and after the
month-long event.
Surveys
Survey data
Varies
Bikeway system
improvements
can be
expensive.
See above
Moderate
Improvements
can be
expensive.
Easy
BTA coordinates
marketing
through
brochures and
website. Offers
technical
assistance.
Easy
May require
development
wide on roadways
with greater than
3000 vehicles per
day.
Region-wide
Implemented by
local jurisdictions.
See above
Region-wide
Most appropriate
at town-centers or
other areas with
high level of
congestion.
Region-wide
The temporal
nature of this event
affects the results
and impact on
mode shift.
Region-wide
Implemented by
individual
ill/Dill%20Carr%20TR
R%201828.pdf
Dill, Jennifer and T.
Carr. If You Build
them, Commuters Will
Use Them:
Association between
Bicycle Facilities and
Bicycle Commuting.
Transportation
Research Record
1838, TRB, National
Research Council,
Washington DC,
2003.
NA
City of Portland Bicyle
Master Plan - Five
Year Update, 2001.
http://www.mobilitv-
consultant.com/brm/in
du/minitran/id min82.
htm#conclusions
NA
BikePlan2010-The
state of cycling - a
review of current
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End-of-trip facilities
(showers, changing
rooms, and parking) -
BikeCentral
End-of-trip facilities
Free Bikes - BikeTown
Program
Individualized
marketing programs
(TravelSmart^)
Individualized
marketing programs
(TravelSmartl^)
Lowering speed limits
Off-street paths
Organized bike rides
and events
Agency/Location Type of Strategy/Goals Effe
BikeCentral Program,
Office of
Transportation, City
of Portland
Businesses and
TMAs, Portland
Region
Bicycling Magazine,
Portland, ME
City of Portland
Transportation
Options, Socialdata
America Ltd.
Government of
Western Australia,
Perth, Australia
UK Commission for
Integrated Transport
Sustrans, UK
across New South Wales.
The Bike Central program in Portland,
Oregon was a network of end-of-trip
facilities for bicycle commuters to
Portland's central city. Bike Central
provided showers, secure bicycle parking,
and permanent work clothing storage in
four central city health clubs in
partnership with the City of Portland's
Office of Transportation.
Employers provide showers and changing
rooms as an incentive for employees to
walk or bike to work. The City of Portland
provides incentives for developers to
include these facilities in their buildings.
Bicycling Magazine distributed 50 free
bicycles to interested people in Portland,
Maine and then tracked their use.
Program to expand to 10 cities in 2005.
Travel Smarts, is, "a social marketing
program that identifies individuals who
want to change the way they travel,
motivates them to think about their travel
options and provides them with
information about how to use transit, bike,
walk or carpool for some of their trips."
Same as above
Study looked at best practices in Europe
for traffic calming and increasing bicycle
and pedestrian mode share. Calls for
limiting urban speeds to 20 MPH.
Sustrans1 Route User Monitoring
Programme measures use of the British
National Cycle Network by cyclists,
pedestrians and other users.
commuters.
Based on a 1997 survey of 36 BikeCentral users, the
BikeCentral facility resulted in a 77% decrease in SOV-
driving, a 76% decrease in transit use and a 400% increase
in bicycling trips for members.
Surveys by the Bicycle Transportation Alliance (and others)
suggest that many employees would commute by bike more
often if workplaces provided showers and locker rooms.
Short-term impact of increasing ridership. Anecdotal
evidence of "contagious" effect of program.
The City of Portland's Test Pilot resulted in 9% less car
travel and an 8% increase in walking, cycling, and public
transit. These figures represent a 12% reduction in vehicle
miles traveled, over 600,000 miles per year. Residents'
changes in travel behavior have been shown to be
sustained one year after the initial marketing efforts.
Two percent mode shift from driving to cycling. (A total
decrease in SOV driving by 6%).
Anecdotal evidence for increased bicycle ridership on
slower-speed streets.
Nearly one third of trips on the NCN replaced a car trip -
meaning as many as 38 million car trips were avoided in
2003.
BMm^^fBu$lly ^..
Surveys of users.
Surveys
Surveys of use.
Follow-up interviews.
Survey data.
Travel diaries and
surveys.
Individuals trip
patterns.
Travel diaries and
surveys.
Individuals trip
patterns.
Before- and after-
counts.
Data are collected by
automatic bicycle
counters and manual
counts with face-to-
face surveys.
Interviews and
before- and after-
counts.
. l^'^WH^^fhfiWS) h i ; . . r'^% '-/•.• - - v \ • '
incentives or
voluntary action
by private
businesses.
See above
Would require
development of
incentives or
voluntary action
by private
businesses.
Moderate
The program is
costly.
Easy
Sufficient funds
are not always
allocated to
marketing efforts.
See above
Difficult
Politically
challenging.
Varies
•
employers with
support from TMAs
and local
jurisdictions.
See above
See above
Region-wide
Most appropriate
implementation by
private
organizations.
Region-wide
Implemented by
local or regional
governmental
agencies or a non-
profit organization.
See above
Region-wide
Must be
implemented at
state level.
Region-wide
Implemented by
local jurisdictions.
•. ; ^ . • rfej^siif f;:;ts-J
data and research,
RTA,1998
http://www.rta.nsw.qo
v.au/trafficinformation/
bicvcles/bikeplan2010
.html
City of Portland.
Report on the Bike
Central
Bicycle Commuter
Project in Portland,
OR. 1997
BTA Bike Commute
Challenge Survey,
2004.
http://www.bicyclinq.c
om/article/0,3253,s1-
9281.00.html?cateqor
v id=363
http://www.trans.ci.por
tland.or.us/Options/Tr
avelSmart.htm
http://www.dpi.wa.qov
.au/travelsmart/pdfs/R
eport.PDF
http://www.cfit.qov.uk/
research/ebp/staqe3/0
3.htm#3.21
http://www.sustrans.or
q.uk/webfiles/lnfo%20
sheets/RMU2003.pdf
No evaluative studies
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Pedestrian
improvements
No evaluative studies
Promotional programs
-Safe Routes 2 School
Marin County, CA Program uses a combination of
infrastructure improvements, education,
enforcement and encouragement to
encourage walking and biking to school.
Program recorded a 13% mode shift from single student
"chauffeured trips" to the alternative travel modes of walking,
bicycling, riding public transit and carpooling. Data also
shows that drive-alone trips to pick up or drop off students
have decreased from 55% to 42%
Mode of commute
surveys.
Easy Region wide
Implemented by
governmental
agencies and/or
non-profit
organizations.
Promotional programs
-Ten Toes Express
City of Portland
Transportation
Options
Ten Toe Express is a city-sponsored
initiative designed to encourage walking
trips.
According to the program's report, the Ten Toe Express,
"successfully helped to increase walking in the Interstate
Target Area. More than Vi of the respondents reported
taking more than one new trip per week by walking instead
of driving. Of new walking trips, 16% were for shopping,
22% for errands, and 13% to a friend's house."
Travel journals and
surveys
Individuals trip
patterns.
Moderate Region wide
Implemented by
governmental
agencies and/or
non-profit
organizations.
Ten Toes Express •
Final Report, 2004
Restriction/elimination
of auto travel (car-free
zones)
Various Elimination of automobiles from certain
downtown areas.
Anecdotal reports of short-term bicycle mode share
increase. No long-term research available.
Before- and after-
studies.
Auto and bicyclist
counts.
Difficult
Politically
challenging
Region-wide
Implemented by
local jurisdictions.
Shared use paths Transportation
Research Record.
National study on
bike lanes and bike
commuting.
Study examined bike commuting data and
related independent variables in 43 US
cities. Attempted to determine statistical
relationships between variables and
bicycle mode share.
No confirmed relationship between off-street paths and
commuting rates based on quantitative data. Anecdotal
positive relationships have been noted.
Statistical -
Regression analysis.
User counts: either
manual or automated
tube counts.
Information on
bicycle facilities and
Census data.
Varies Region-wide
Usually
implemented by
local jurisdictions.
http://web.pdx.edu/~jd
ill/Dill%20Carr%20TR
R%201828.pdf
Dill, Jennifer and T.
Carr. If You Build
them, Commuters Will
Use Them:
Association Between
Bicycle Facilities and
Bicycle Commuting.
Transportation
Research Record
1838, TRB, National
Research Council,
Washington DC,
2003.
Single day events
Car-Free Day
Bogota, Columbia,
and others
Bogota's first Car-Free Day was in 2000.
The whole urban area was restricted to
cyclists, pedestrians, rollerbladers and
users of public transit. Public pressure,
with help from the police, ensured that no
cars entered the car-free streets.
Beginning in 2000, Car-free day results in the single-day
reduction of over 800,000 cars and 1.5 million people moved
by bicycle in city of Bogota.
User counts.
User-counts of
cyclists.
Moderate (to
demonstrate)
Politically
challenging
Most appropriate in
urban centers.
Implemented by
local and regional
governmental
agencies.
http://www.un.org/Pub
s/chronicle/2003/web
Articles/022603 carfr
eedavs.html
http://www.ciudadhum
ana.org/principal.htm
(in Spanish)
Single day events
"Clean Air Day"
Translink, BC,
Canada
To promote Clean Air Day, agencies
across Canada develop campaigns to
create greater awareness around air
quality issues and to encourage the use
of transportation alternatives to the single
occupant vehicle (SOV).
Reduction in auto-travel with concurrent increase in
bicycling. Seven percent of GVRD residents switched from
SOVs to an alternative mode of transportation, and 4% plan
to stay with their mode shift for the foreseeable future.
Surveys.
User-counts of
cyclists, reasons for
behaviors.
Easy Region-wide
Implemented by
local jurisdictions
and/or non-profit
organizations.
http://www.translink.b
c.ca/files/board files/
meet agenda min/20
04/07 21 04/4.14clea
Single day events
"Car Free Day"
Fremantle, Australia,
and others
The objectives of the car free days
include: encouraging reduced car use,
A comparison of the mode share by those surveyed given
for the Perth inner metropolitan Region demonstrates a
User counts and
surveys.
Easy Most appropriate in
urban centers.
http://www.freonet.net
.au/shed-vour-
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creating more space for pedestrians and
cyclists, encouraging more people to
experience available public transport
options, and demonstrating the benefit to
business of reduced car traffic.
clear shift away from car use (76% compared to 42%). Of
those surveyed 12% indicated that they had changed mode
because of the event.
User-counts of
cyclists and reasons
for travel behaviors.
car/syc research.pdf
Traffic calming
(aggregate)
FHWA Study (1994)
of Europe,Japan,
and North America
Traffic calming aims to reduce the
"dominance and speed of motor vehicles.
It employs a variety of techniques to cut
vehicle speeds. Normally traffic calming
should be applied as an area-wide
technique. To apply it only to a particular
street is to run the risk of pushing
accidents, pollution and "rat-ruing" into
neighboring areas."
Cited effects of the traffic calming included a doubling of
bicycle use in Buxtehude, Germany in the 4 years following
the project.
In a suburb of Osaka, Japan, pedestrian traffic in the street
increased by 5 percent, bicycle traffic rose by 54% and car
traffic entering the street fell by 40%.
Before- and after
surveys.
Varies Region-wide
Implemented by
local jurisdictions.
http://www.bikewalk.or
q/assets/pdf/CASE19.
PDF
Pricing
Congestion pricing
Area-wide value pricing
projects
Singapore, Norway,
United Kingdom
(London), Germany
(Stuttgart)
Case studies of specific projects and
impacts.
Goal to relieve congestion during peak
periods, in part through mode shift.
Primary effect is to reduce traffic during peak periods,
secondary effect of shifting mode share from SOVs to transit
and rideshare modes, with following effects:
• In Singapore, mode shift of up to 30% for buses and
11 % for carpools.
• In Trondheim, Norway, transit mode share increased by
about 7%.
• In Stuttgart, Germany, one-year simulation resulted in 5
- 15% mode shift to transit.
• In London, transit in peak periods increased by 14%
Changes in mode
share measured
using combination of
data related to:
• Vehicle and/or
passenger counts
taken over time
• Survey data
• Account
information
collected
electronically and
used to
administer pricing
programs
Difficult
Due to significant
public and
political concerns
and barriers, as
well as issues
related to cost,
technology and
equity. Portland
pilot project
recommended
not implementing
area-wide pricing
in this region.
Applicability in this
region low (see
ease of
implementation).
Also not very
realistic or feasible
for implementation
at the local level.
Could be studied
further at the
regional level in
the future.
Transportation
Cooperative Research
Program. Report 95.
Chapter 14 - Road
Value Pricing. John
E. Evans IV, Kiran U.
Bhatt, and Katherine
F. Turnbull.
Transportation
Research Board.
Washington D.C.
2003. (most
comprehensive report;
other multiple sources
- see bibliography)
Congestion pricing
Area-wide value pricing
modeling studies
Los Angeles, San
Francisco, Boston,
Portland
Modeling studies of potential effects of
implementing area-wide pricing in several
US cities. Goal of relieving peak period
congestion in part through mode shift.
Predicted mode shifts due to pricing of all or multiple
facilities in a given region, with following results:
• In Los Angeles, predicted VMT reduction of four to six
percent.
• In Boston, transit mode share projected to increase by
28% in peak periods
• In Portland, one-to three percent mode shift from SOVs
to transit and/or carpools
Computer simulations
using sophisticated
traffic models and
incorporating
assumptions about
behavior under
pricing based on
survey data
See above See above See above and
source documents in
bibliography.
Congestion pricing
Facility-based value
pricing projects
Toronto, France
(Lille), Korea (Seoul),
Florida, New York/
New Jersey
Case studies of implementing pricing on
specific facilities in Europe, Asia and US.
Goal is to reduce peak period congestion
and increase economic efficiency, in part
through mode shift.
In Seoul, Korea, pricing two tunnels resulted in 30%
combined mode shift to transit and carpools during peak
periods.
In Lille, France, major shift in travel time but no mode
shift
No mode shift data for Toronto
Limited data on mode shift effects in New York and New
Jersey
See area-wide pricing Difficult
Similar barriers
and concerns as
for area-wide
pricing (equity,
public opposition,
cost of
implementation)
but lower level of
concern.
Portland pilot
project did not
See ease of
implementation.
Has been most
effective in areas
with limited
number of
alternatives or
options for
diversion and
where it can be
implemented by
national or regional
See area-wide pricing.
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recommend full-
facility pricing in
this region.
government (e.g.,
Korea and France)
Congestion pricing
Pricing of partial
facilities (e.g., High
Occupancy Toll lanes)
California (Riverside
and San Diego),
Texas (Houston)
Case studies of lane-pricing projects in
California and Texas. Primary goal is to
relieve peak period congestion, make
more efficient use of resources and raise
revenues for transportation
improvements. Mode shift can be
secondary result.
Limited impacts on mode share for all facilities.
• In San Diego, a share of HOV use increased by
approximately three percent but SOV use also increased,
resulting in no mode shift.
• In Riverside (SR-91), average vehicle occupancy
actually decreased; no discernible effect on the share of
transit (bus or rail) use.
• Limited number of users translates to minimal overall
effects in Houston; reported shift of carpools from the
general purpose lanes to the express lanes of about 5%.
See area-wide pricing Fewer barriers
than with area-
wide or facility
pricing. Ability to
provide unpriced
alternative for
drivers reduces
concerns about
equity, financial
impacts and
traffic diversion,
particularly if
implemented only
on new facilities.
Portland pilot
project
recommended
pricing new
capacity on
existing or new
facilities on case-
by-case basis.
May be applicable
in this region by
Metro or ODOT.
Unlikely to be
implemented at
local jurisdiction
level.
Gas pricing Bay Area, CA A survey of 1,520 San Francisco area
commuters for the 511 Rideshare
program in June 2004 (after a jump in fuel
prices).
Thirty-seven percent of respondents stated that increased
gas prices changed how they commute to work. Of those
that changed mode of commute, 48% carpool, 25% use
public transit, 3% bike, 2% telecommute and 1% walk.
Survey of commuters
about mode of
commute.
Difficult Region-wide
Local jurisdictions
cannot implement
this strategy.
http://www.rideshare.5
11 .org/research/
511 Rideshare, 2004.
Mileage-based taxes Proposed in the
Netherlands, United
Kingdom and
European Union
Objective is to tie vehicle-related taxes
and fees to miles traveled, with the goal of
reducing VMT and possibly increasing
use of other modes
No available quantitative data or analysis of existing
programs
Simulation models show a potential to decrease VMT by
about 2% to 15%, depending on the per mile fee or tax
(ranging from 1 cent to 10 cents per mile).
Modeling of a two cents per mile emissions fee showed
a reduction of 3.9% to 4.4% in several California
communities.
Effects have not been translated into direct effects on
mode share.
Mileage data
reported from
odometer
readings and
verified by spot
checks.
More
sophisticated
systems use
electronic
devices to
automatically
send mileage
data to evaluating
Difficult Likely only feasible
to be implemented
by state or national
entity
VTPI
Greig Harvey and
Elizabeth Deakin, "The
STEP Analysis Package:
Description and
Application Examples,"
Appendix B, in Apogee
Research, Guidance on
the Use of Market
Mechanisms to Reduce
Transportation
Emissions, USEPA, April
1997.
Todd Litman, Distance-
Based Charges; A
Practical Strategy for
More Optimal Pricing,
VTPI (www.vtpi.org).
1999.
Mileage-based
insurance
Private insurance
companies in Israel,
Holland, South Africa,
United Kingdom and
Objective is to lower insurance costs for
people who drive fewer miles and
increase costs for those who drive more
miles, improving equity and providing an
Study of Progressive Insurance policy holders in
Houston, Texas showed 13% reduction in vehicle use.
Modeling indicates a typical participant would reduce
VMT by 10% or more.
See mileage-based
taxes
Moderate to
implement;
difficult to
measure for
Applied by private
insurers; potential
need for state
authorization (?)
Harvey and Deakin
(see above)
VTPI and multiple
base studies (see
June 30, 2005 121
Metro 2040 Modal Tarsets Study
incentive to reduce VMT.United States No direct effects un -•
overall or mode share or shift have been documented.
June 30, 2005
specific local
geographic areas
bibliography)
